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PREFACE 


The need of an np-to-date book on British Seaweeds is 
obvious from the fact that the last complete account was 
published about sixty years ago. Accordingly, Dr. A. E. 
Rendle, Keeper of the Department of Botany, arranged with 
Dr. L. Batten (now Professor L. Newton) to prepare this 
Handbook of British Seaweeds, and saw the first part of it 
through the |)ress. 

For various reasons there has been considerable delay in its 
publication , but it is to be hoped that the book has in no way 
suffered from this. Dr. Newton has studied seaweeds for 
several years and has here attempted to give an account of the 
whole of the British species in as simple language as possible. 
In this work she has had access to the very extensive British 
collections of specimens and slides in the Department. 

The basis of the arrangement is A Catalogue of the British 
Marine Algae by E. A. L. Batters, which has long been out of 
print. In all, about 260 genera and 750 species are described. 
The drawings, which are a special feature of the book, were made 
for the most part b}^ the late Mr. Percy Highley, though a few 
are by Professor Newton. 

In the present state of our knowledge and with increasing 
activity in the subject, it is obvious that the Handbook can be 
regarded only as a forerunner of monographic studies, but 
students have now a general account of British seaweeds, the 
absence of which has doubtless prevented many from taking up 
the study of this interesting group of plants, and has also 
hindered the development of taxonomic knowledge. 

The Handbook has been seen through the press by members 
of the Staff of the Department. Special mention is due to Mr. 
G. Tandy, whose knowledge of the taxonomy and nomenclature 
of algae has been freely at the disposal of the author. 

J. Ramsbottom. 

Department of Botany, November l^ZX. 


I wish to record my deep gratitude to my late husband for 
his unfailing encouragement during the preparation of the text, 
and to Mr. A. Gepp for information, advice and help. 

L. Newtost. 
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INTRODUCTION 


The algse belong to the Thallophyta, a group of plants without 
the differentiation of a shoot into axis and leaf which is cha- 
racteristic of the higher forms of plant-life. They have been 
divided into groups, on the basis of colour-difference, the 
Gyanophycese usually being blue-green, the Chlorophycese green, 
the Phseophycese olive-green to brownish black, and the Ehodo- 
phycese red or purple. Of these the Rhodophycese and Phaeo- 
phyceae are usually confined to salt or brackish water, but the 
Chlorophyceae and Cyanophycese inhabit both fresh and salt 
water. The algae occurring in salt or brackish water round the 
shores of the British Isles are alone included here. 

Occurrence . — The coast of the British Isles, varied in character 
and irregular in outline, provides suitable conditions for a very 
extensive algal flora which clothes the shore between the tide- 
marks and the rocks below the tide-level. Some of the plants 
of the littoral region are exposed at low-water, while others find 
shelter in rock-pools which are left by the receding tide. In 
sandy bays a few are able to persist, but they are restricted mostly 
to species which bind the sand together and so obtain a firm hold- 
fast. Muddy estuaries have a characteristic but sparse algal 
vegetation, and some species are able to grow among the flowering 
plants of the shores of the estuaries. On rocky coasts a few algse 
may occur so far above the normal high-water mark as to be 
reached only by the spray or by a tide of exceptional height in 
stormy weather. 

The change in the algal vegetation from one part of the coast 
to another may be gradual, or very sudden where a sharp bend 
in the coastline completely changes the conditions. It is probably 
due not only to the mechanical action of the waves but to the 
fact that the water is richer in oxygen and more nutritive where 
it surges on a steep, rocky coast. 

The same species of alga will often vary considerably according 
to its habitat. This is particularly well seen in Chondrus crispusy 
which has a much-divided narrow frond or a broad thallus with 
undulated margins, dependent on the conditions under which it 
grows. The thallus of Laminaria remains undivided in 

stagnant water but becomes digitate in iree-fiowing water. 
Furthermore, various Fuci growing in muddy estuaries change 
their character so much that it is difficult to be certain of the 
species to which they belong, as, for example, on the mud flats 
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near the mouth of the Artro in W. Wales, where some of the 
Fuoi form a mossy carpet among the flowering plants. 

Methods of collection and preservation . — In collecting marine 
algffl it is well to equip oneself with wading boots, as the best 
collecting grounds are usually below low- water mark or in rock- 
pools. The surface of mud and the bases of the stalks of salt- 
marsh vegetation should not he neglected, as they are the 
habitats of many of the smaller algae. Dredging is very useful 
for obtaining many of the deeper-water forms ; arrangements 
for this can usually he made at any Marine Biological Station. 
Marine algse tend to decay very rapidly and considerable care is 
necessary in collecting. A vasculum is useful for the larger 
plants, together with sheets of grease-proof paper in which to 
wrap specimens as they are collected. A httle camphor placed 
among the packets helps to prevent decay and retains specimens 
in the best condition for examination. Glass tubes should be 
used for small specimens which may be placed in a small quantity 
oi sea-water. When plants are to be examined cytologically the 
following solution is suitable for fixing : 25 c.c. of 1 per cent, 
chromic acid ; 10 c.c. of 1 per cent, glacial acetic acid ; 65 c.c. 
of sea-water, with _ subsequent washing in sea- water. For 
general work a solution of 4 c.c. of 40 per cent, formalin in 
9b c.c. of sea-water is usually satisfactory. 

Most algae make satisfactory herbarium specimens. After 
gathering they should be washed quickly in fresh water, except 
the larger Phaeophyceae, which should be soaked in fresh 
water for three or four hours to prevent their retaining a 
coating of salt. The smaller species can be floated in dishes 
^ selection made of the specimens, which 
should then be washed in fresh water and mounted on thick 
unglazed paper. The plant is best removed from the water 
by placing the paper under it and then slipping a glass 
plate or sheet of perforated zinc beneath the paper, which can be 
. j inclined position and the plant spread out with the 

aid of a fine brush or mounted surgical needle. The paper is then 
removed from the glass plate and put on a piece of blotting- 
paper, resting on a pad of newspaper. A thin piece of butter- 
mushn, previously washed to remove the “ dress,” is placed 
over the plant and covered with another piece of blotting-paper 
and a pad of newspaper. A pile of algse may be made in this 
way and kept firm in a press or beneath a biscuit-tin fuU of sand, 
ihe (^ng papers should be changed daily for a week, and after 
that two or three changes should be made untd the plants are 
dry. Many algse adhere to paper, others need to be painted on 
one side with Higgins’ Vegetable Glue or some other clean 
adhesive. 

Distribution. One of the main factors affecting the distri- 
bution of algse is the securing of a suitable holdfast. Hough rocks 
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carry better crops than smooth boulders. When the tilt of the 
strata is great there are usually few plants except species of 
Porphyra on the smooth faces, while the irregular edges are 
clothed with luxuriant vegetation. This same difficulty of 
obtaining a holdfast has no doubt led to the development of 
epiphytism in a degree only paralleled elsewhere in a tropical 
forest. An excellent example of the effect of the substratum 
is seen in comparing the rough stipe of Laminaria Clonstoni, 
which is completely clothed in summer with a mass of epiphytic 
vegetation, with the smooth one of Laminaria digitaia where it 
is possible only for a few procumbent algse to attach themselves. 
Occasionally epiphytism has given place to parasitism and the 
relation between host and parasite is one of the many interesting 
problems which confront the* algologist. 

Zonation, — In addition to the differences in the amount and 
the type of vegetation on various parts of the coast, there is the 
distribution or zoning of the algse at any one place, as one passes 
from high to extreme low- water mark. As early as 1820 
D’Orbigny tried to bring together data to show that the 
common occupants of the shore occurred in regular succession. 
On the whole, the red algae grow at the greatest depth, the brown 
occurring in the main in places exposed at every tide or only 
partially exposed at the lowest tides. The blue-green and green 
algae occur high up where they are exposed at every tide or left 
in shallow rock-pools. The presence of rock-pools upsets the 
general sequence because it enables plants that would other- 
wise occur at greater depths to persist nearer high-water mark. 
The shallow pools near high-water mark become very warm in 
summer, and the number of species which are able to exist under 
these conditions is very limited. . Nearer low- water mark the 
vegetation becomes more luxuriant, and below half -tide the 
plants of the pools are varied and abundant. On the rocky 
bottom Halopitys pinastroides and Polysiphonia spp. are abun- 
dant with species of Gelidium, Griffithsia, Laurencia and Litho- 
thamnion if there is sufficient shade. The edges are often lined 
with Lithophyllum lichenoides Gy stoseir a ericoides, the latter 

being beautifully iridescent in the sunlight. Still lower, 
Nitophyllum spp. are found, and GalUblepharis sends up hooked 
branches which climb among other algae. Chylocladia articulata, 
Ptilota plumosa and Plumaria elegans line the rocky sides of 
deeper pools, the submerged parts being clothed with the pink 
and mauve incrustations of Corallines. 

Light is probably one of the important factors in algal distri- 
bution. In northern countries, such as the Faroes, where fog 
is most frequent at the period when the sun^s altitude is greatest, 
the algal vegetation is limited to a depth of thirty fathoms. 
The passage into a cave exhibits a rapid succession, the vegetation 
inside usually consisting almost entirely of red algse. Gaidukow 
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has shown that the distribution is not so much due to the intensity 
of the light as to its composition. The epiph 3 rbes on the stipes of 
Laminaria Gloustoni grow in a very regular order from above 
downwards. This again would appear to be due to light intensity. 
Light also appears to influence the colour of red algse, those 
growing in deep water or in the shade being a much brighter red 
than the mid-littoral members of the same group. 

The large brown algse occur in very regular succession on 
any one shore, but their actual positio/i varies very much under 
different conditions and some zones may be entirely absent. 
The order is most commonly Pelvetia canaliculata, Fucus spiralis, 
Ascophyllum nodosum, F. vesiculosus and F\ serratus near the 
Laminaria zone. A certain amount of work has been done on 
the causes of this zonation. 

Some of the plants are exposed at every tide and must be 
able to withstand desiccation. As Baker has shown, three 
phases of the life-history of members of the Fucacese might be 
influenced by drying : (1) Germination. (2) Vegetative growth. 
(3) Reproduction and dispersal of the gametes. 

She carried out experiments with Fucus spiralis, Ascophyllum 
nodostim, F, vesiculosus and F, serratus, which showed that 
species occupying the highest zones can germinate and become 
attached under all conditions, but species growing in lower zones 
will not germinate under the conditions occurring in the highest 
zones. Ascophyllum nodosum is the only species in which 
exposure to the air appears to be essential to the expulsion of 
gametes. In all other Fuci considerable dehiscence takes place 
even when they are not exposed. The ability of young plants 
of various species To withstand desiccation was tested by growing 
them under conditions of exposure to which they were not 
accustomed. Those occurring near high-water mark resist 
desiccation better, grow more slowly and absorb water more 
slowly than those growing near low- water mark. . Algae obtain 
their nourishment by absorbing water through the thallus, and 
thus the plants nearest high-water mark will have less available 
food and slower growth. F. spiralis appears to have a definite 
physiological adaptation. It does not grow properly unless 
it is dry for part of the time. 

Uses, — In the British Isles the use of seaweed is not now as 
extensive as it was. In the Channel Islands the larger brown 
algse are used for manuring agricultural land, and in the Western 
Hebrides Fucus vesiculosus forms part of the winter food of 
cattle and sheep. 

In S. Wales fish-wives at the weekly markets used to sell 
laver-bread (Porphyra) liberally sprinkled with oatmeal. It was 
usually served with bacon for breakfast, made into small flat 
cakes and fried crisp in the bacon fat or heated with butter, 
lemon-juice and pepper and served with roast mutton. In some 
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places green laver {Ulva latissimct) was nsed. When gathered it 
was washed in several pools to remove the sand, and was then 
boiled before being brought to market. Chondrus crispus;^ ■or 
Gigartincb mamillosaioTvm ^^ Carragheen,’’ or Irish Moss.” This 
is bleached and dried and then made into a /‘ shape ” with milk 
and sugar and some flavour such as nutmeg or essence of lemon. 
A preparation of Carragheen is now on the market. In some 
parts of Scotland Ehodymenia palmata (Dulse) and Alaria 
esculenta (Tangle) are still used as food. 

The most important use of seaweeds has been the production 
of “ash” by the burning of Laminaria digitata, L, Glomtoni, 
L. saccJiarina, AscopJiyllum nodosum, Fucus serf atus dsnA F, 
vesiculosus. The Laminarias yield “ drift-weed kelp ” when 
they are washed up after storms, the other algae growing within 
the tidal range are cut from the rocks at low water. The plants 
are dried in the sun and then collected in shallow pits and burnt. 
When the mass is still hot it is broken up by sprinkling with 
water. It takes some twenty or more tons of wet weed to yield 
one ton of ash, the average composition of which is— 

Potassium sulphate . . . . .. 10-12 per cent. 

Potassium chloride . , . . . . 20-25 ,, 

Sodium carbonate . . . . .... 5 ,, 

Other salts of sodium and magnesium . . 15-20 ,, 
Insoluble ash .. .. .. 40-50 ,, 

At one time this ash from kelp was the principal source of 
sodium carbonate, and was also used for the extraction of potas- 
sium salts. After the introduction of the Leblanc process for 
the manufacture of sodium carbonate the value of the kelp 
decreased considerably, but the industry was subsequently helped 
by the increase in the demand for iodine, of which kelp was at 
first the only commercial source. The yield of iodine from the 
kelp varies very considerably. Good drift-kelp will yield 
10-15 lbs. per ton, while cut- weed kelp will yield from 3-4 lbs. only. 
Much of the iodine used to be lost owing to the rough preparation, 
but a method was devised by which the weed was treated by 
destructive distillation. The mother-liquor remaining after the 
separation of the less soluble salts by crystallisation with man- 
ganese dioxide and sulphuric acid was subsequently distilled. 
The development of the Stassfurt salt-mines for the production 
of potash salts has been a further cause of the depression in 
the kelp industry. 

Glassification, — The basis of the separation of the main 
divisions of the algse is the presence or absence of certain pig- 
ments ; the four main groups are — 

1. MYXOPHYCEiE (Cyanophycese). 

The Myxophyceae are characterised by the presence of a blue 
pigment, phycocyanin, in addition to chlorophyll, the combina- 
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tion of the two pigments giving the organisms a blue-green 
appearance. They may be either single or colonial unicellular 
plants, or the cells may be united into branched or unbranched 
filaments. The cells are variously shaped with a simple structure, 
a thin cell- wall being present surrounded by a tegument of varying 
thickness and consistency. The tegument may be gelatinous or 
cartilaginous, and may be either structureless or stratified in 
various ways. It frequently forms a sheath enclosing one or 
more rows of cells known as trichomes. Multiplication takes 
place either by cell-division or by the formation of asexual 
spores, sexual reproduction and zoospore formation being 
unknown in the group. Multiplication by cell division consists 
in the separation of single cells (coccogonia) or of short filaments 
known as hormogonia. This difference is used as the main 
basis of division into orders within the group. Asexual spores 
are formed within a cell which has been known as a gonidangium. 
The structure is really a sporangium and gives rise to large or 
small numbers of spores. Reproduction may also take place by 
the formation of thick- walled resting spores. 


II. CHLOEOPHYCEiE. 


The Chlorophyceae contain the pigments chlorophyll, carotin 
and xanthophylL The thallus ranges from a microscopic individual 
to a plant more than a metre in length. It may be formed of a 
single uninucleate cell as in Protocaccus, a colony of such cells as 
in Prasinocladus, or made up of a number of uninucleate or 
multinucleate cells united together into a branched or unbranched 
filament or a flattened lamina. In the Ulotrichales, Ulvales and 
Schizogoniales the individuals are composed of uninucleate cells, 
while in the Siphonocladiales and Siphonales they are respec- 
tively septate and aseptate coenocytes. The cell- walls are 
frequently mucilaginous and laminated, and the plastids vary 
considerably both in shape and number. They frequently con- 
tain pyrenoids. Vegetative reproduction takes place by cell- 
division, by fragmentation and by the production of gemmse. 
Asexual spores are produced and may be motile or non-motile, 
the latter being either aplanospores, that is spores which are 
formed inside the wall of the original cell, or akinetes, in which the 
outer wall of the original cell forms part of the wall of the spore. 
In addition sexual reproduction may take place by the fusion of 
iso- or heterogametes, resulting in the formation of a zygote. 
The thallus may be either haploid or diploid, and there is an 
alternation of generations m some members of the class. 


The Phseophycese vary in colour from olive-green to dark 
brownish black. The cells contain numerous plastids in which 
there is a brown pigment, fucoxanthin, in addition to the more 
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usual carotinoid pigments associated with chlorophyll. There 
is considerable variety in form and structure within the group. 
The thallus may consist of a corticate or ecorticate monosi- 
phonous filament, a flat mono- or polystromatic frond, or a 
complex pseudoparenchymatous soma exhibiting marked division 
of labour and specialization of function. Three principal modes 
of growth have been distinguished — 

I. Growth from a single apical cell. This may result in 
many forms of thallus. In its simplest form it produces a fila- 
mentous corticate or ecorticate thallus as in Sphacelaria and 
Sphacella respectively. It may give rise, however, to a flattened 
lamina with a complicated structure. In Fuous, for example, the 
apical cell is depressed, while in Diciyota it divides longitudinally 
at an early stage so that a dichotomously branched thallus results. 

II. Simultaneous growth of several contiguous filaments at 
their tips, resulting in a flattened expansion in My rionema or 
a globular body as in Leathesia. 

III. Intercalary growth as in Laminaria, where there is growth 
at the point of union between lamina and stipe, the new lamina 
growing upwards from the base and gradually pushing ofi the 
old blade. In Scytosiphon intercalary growth also occurs, but it 
takes place at the base of the plant above the attachment organ. 

Vegetative reproduction may take place by the formation of 
propagulse as in Sphacelaria, asexual reproduction by the forma- 
tion of oval zoospores, pointed at one end, furnished with two 
cilia laterally attached, one directed forwards and one backwards 
during movement. Sexual reproduction takes place by the 
fusion of ciliated gametes or by the fertilisation of non-motile eggs 
by ciliated sperms. There is a definite alternation of generations 
in some families. In Laminaria spp., for example, the zoospores 
give rise to a filamentous structure bearing either oogonia or 
antheridia. The filament may consist of a single cell or of a 
branched multicellular body. 

In the Dictyotacese there is a well-marked alternation of 
generations. Tetraspores are produced, the reduction division 
being the first division in the tetrasporangium. Each tetraspore 
produces a thallus bearing sexual organs. 

In the Fucacese that phase of the life-history which culminates 
in the production of sexual cells has been shortened so that the 
sexual reproductive bodies are really homologous with the 
zoospores of the Laminariacese, but they are not discharged until 
after the formation within them of either eggs or sperms. 

IV. Khodophyce^. 

The E/hodophycese are red or deep purple when growing 
normally. In shallow bays where very few genera are able 
become greenish, as e.g. Chondrus crispus, 
which ydli grow in shallow pools exposed to a great deal of light. 
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The thallus varies from a branched or nnbranehed mono- 
siphoiions filament to a pseudoparenchymatons expanded thallus, 
but the anatomy is not usually as highly developed as in the 
Phgeophycese. 

In 1883 and 1897 Schmitz separated the Rhodophycese into 
two main groups, the first containing the Bangiales, the second 
the Nemalionales, Cryptonemiales, Gigartinales and Rhody- 
meniales. In 1923 Kylin examined the procarpial and auxiliary- 
ceU conditions and separated the Gelidiales on account of the 
absence of an auxiliary cell. The Bangiales differ in vegetative 
characters from the Floridese in their intercalary growth and in 
the absence of pores between the cells. In the Rioridese proto- 
plasmic connection between the ceils is very clearly established. 

In many of the Rhodophycese there is a marked alternation 
of generations, the sporophytic generation bearing tetraspores 
and the gametophyte bearing carpospores and spermatia either 
on the same or on different plants. The tetraspores are formed 
by the division of a single ceU into four parts, the first nuclear 
division in the tetrasporangium being the reduction division. 
The divisions may be at right angles to one another giving 
cruciate spores as in Bhodochorton, parallel to each other giving 
zonate spores as in GoralUna, or they may be arranged as in 
Rig. 193 B, when they are said to be tetrahedral. The tetra- 
sporangia may be isolated on the thallus as in Callithamnion^ 
grouped together on branchlets as in Ptilota, in chains in adjacent 
cells as in Polysiphonia, or grouped in wart-like masses or 
nemathecia as in Melobesia. 

Sexual reproduction takes place by the fertilisation of the 
egg cell by a non»ciliated sperm Imown as a spermatium. The 
spermatia are borne singly in cells which may occur in groups 
on the surface of the flattened thallus, be borne in short dense 
tufts or in siliculose branchlets, or developed on the surface of 
irregular disc-like branches as in Chondria. The female organ 
before fertihsation is known as a procarp, and is usually borne 
near the surface of the younger parts of the thallus. The upper 
portion of the procarp is elongated into a slender hyaline hair 
called a trichogyne to which the spermatia become attached. 
After fertilisation, the cells at the base of the trichogyne divide 
and in the simplest case the divisions grow into short filaments 
which ultimately form chains of carpospores. The spores may 
be enclosed in an envelope as in Polysiphonia, or they may be naked 
as in Nemalion, The development of the carpospores from the 
fertilised egg is one of the most comphcated processes in the alga3. 
It has been made the basis of classification of the Rloridese, but 
much further investigation is needed. After fertilisation sub- 
sequent fusion occurs between the fertilised egg and the other 
cells, which may be lateral cells of the carpogonial branch as in 
Callithamnion, or cells of certain modified branches in other parts 
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of the frond as in Dudresnaya, Such fusions doubtless lead to 
more efficient spore-nutrition. 

Reduction division may take place immediately after fusion, 
mmNemalion ; or it maybe postponed until tetraspore-formation . 

Summary —An examination of these four main divisions 
shows that the vegetative thallus of the marine alg^ varies from 
a single cell in some of the Myxophycese and Chlorophyceae to a 
complex highly diSerentiated structure in both the Phaeophycese 
and Rhodophyceae. Many of them show a division of their life- 
histories into two definite cycles, at the end of one of which comes 
the production of spores, at the end of the other that of sexual 
cells. In proceeding from the simple to the more complex forms 
there is frequently a tendency for the shortening of the stage 
which culminates in the formation of sexual cells, so that the one 
producing spores plays a more important part and the sexual 
stage often becomes parasitic upon it. The development of the 
eggs and sperms in Fucus may be interpreted in this way. In 
others, as for example in Saccorliiza, there is a large elaborate 
thallus which bears the spores, and these germinate to form a 
filamentous structure on which the sexual organs are borne, two 
generations being on distinct plants. Fertilisation in situ has 
not been definitely established in the Phseophycese, although the 
egg does not always leave the cell which bore it when some of 
the Laminariacese are grown in culture. In the Floridese, however, 
fertilisation in has become established, but, as Church has 
shown, one of the main points of interest in this group is that 
the plants appear to present a succession of three generations 
according to the scheme — 

I. Gametophyie with sexual organs and fertilisation in situ, 
the parasitic zygote becoming a 

II. Carposporophyte bearing unilocular monosporangia and 
dispersing diploid carpospores. The latter germinate to a 

III. Tetrasporophyte which is a free autotrophic individual, 
producing unilocular sporangia each of which gives one tetrad 
of four spores. During the formation of the tetrad meiosis takes 
place and haploid tetraspores result. Such haploid spores 
germinate to give a haploid soma which may be sexual and will 
then repeat the sequence. 

The development of the cystocarp and the way in which the 
developing spores are fed, are the most important bases 
of classification in the Floridese. The pit-connections between 
the cells and the mechanism of secondary pit-connections enable 
the young carposporophyte to avail itself of the food supply 
of the parent plant. On the other hand, when the tetraspores 
are borne in the carposporophyte, as in Phyllophora Brodiaei 
and Oymnogongrus Griffithsiae, the haploid phase is parasitised 
by the diploid* 
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MYXOPHYCEJ! 

(Cyanophyeese) 


Key to Genera, 


1 . Colonies rarely filamentous ; vegetative re- 

production by single cells (coccogonia) ... 
Colonies filamentous ; vegetative reproduc- 
tion by groups of 2 or more cells (hor- 
mogonia) 

2. Colonies not filamentous ; asexual repro- 

duction by resting spores 

Colonies globular or irregular, distinctly fila- 
mentous at times ; asexual reproduction 
by endogenous gonidia 

3 . Cells solitary or united in small indefinite 

colonies without mucilaginous intercellular 

substance binding the cells together 

Cell division transverse, mucilaginous tegu- 
ment present 

Cell division in 3 planes, mucilaginous tegu- 
ment present 

4. Colony regularly plate-like, cells spherical or 

nearly so 

Colony irregular, cells elongate, not in regular 
rows 

5. Membrane of successive generations persis- 

tent, older enclosing younger as stratifi- 
cation 

No distinct stratification in gelatinous mem- 
brane enclosing colony 

6. Colony round, solid or tubular, sheath thick* 

irreg^arly striate 

Coleny irregiilarly shaped or encrusting, cells 
in twos or multiples of two 

7. Colony enclosed in thin mucilaginous layer 
Colony enclosed in thick mucilaginous layer 

8. Cells solitary or gregarious, no transverse 

cell division except in spore formation ...... 

Cells with transverse division .................. 


2 . 

12 . 

3. 

8 . 

Chroococcus (p 3). 


4. 

5. 

Merismopedia (p. 7). 
Aphanothece(p. 7). 


6 . 

7. 

Oncobyrsa (p. 5), 

Gloeocapsa (p. 4). 
Aphanocapsa (p. 3). 
Anacystis (p. 6). 

Bermocarpa (p. 8). 

9. 



1 


B 


2 


Myxophyce^ 


9. Colonies subsplierical or tubercular, cells 

with only indistinct arrangement... ...... ... Pleurocapsa (p. 10). 

Cells seriate jo. 

10. Forming an extended stratum from which 

short vertical groups of cells arise Entophysalis (p. 11). 

Cells not forming an extended stratum 11. 

11. Cells in elongate branching series Hyella (p. 11). 

Cells in short unbranched series Chamsesiphon’(p. 13). 

12. Spores or heterocysts, or both, present 23. 

Spores and heteroeysts absent 13. 

13. Termmal hairs present Amphithrix (p. 31). 

Terminalhairsabsent 14, 

14. Sheath present Ig, 

Sheath absent, or exceptionally very evan- 
escent 15^ 

15. Trichomes twisted into distinct spiral Spirulina (p. 14). 

Trichomes straight or sometimes in loose 

„ irregular spiral Oscillatoria (p. 15). 

16. Trichomes Single in the sheath n. 

Two or more trichomes in a common sheath 2l! 

17. Trichomes simple 18, 

Trichomes pseudo -branched 20. 

IS. Sheaths distinct, not mucous nor diffluent ... 19. 

Sheaths diffluent uniting filaments into sub- 

10 rrv Phormidium (p. 18). 

19. lips of filaments uniting into erect tufts Symploea (p. 21) 

^'liaments loose or matted, not in erect tufts Lyngbya (p. 22). 

. ^laments free Plectonema (p. 25). 

Filaments ascending and fasciculate, forming 

Symploea (p. 21). 

21. Filaments scattered, relatively few in a sheath 22. 

Filaments many, forming dense strand in 

99 Microcoleus (p. 26). 

22. bheath wide, mucous, diffluent and adherent Hydrocoleum (p m 

•;••••• Sohizothrix (p. 29). 

23. Trichomes alike at both ends .................. 24. 

Trichomes unlike at opposite ends ............ 26. 

24. Filaments free or adherent, but in no definite 

form ^ 25 

Filaments united into colonies’ of definite 

9s n epidermal layer Nostoc (p. 43). 

26. Ce k discoid .... Nodulari (p. 46). 

^®^®?l°bfe.*ooylmdrioal Anabsena (p. 44). 

26. Terminal hairs present 27 

97 Microch^te (p. 41). 

27. Branching false, hairs usually present and ^ 

abundant 28 

Branching both true and false, hairs present, 

occasional or abundant 34 

28. Sheaths free, not diffluent 29. 

Sheaths diffluent into an enclosing jelly 30 

29. Trichomes single in a sheath Calothrix (p. 32). 

Trichomes several m a sheath Diehothrix In 

30. Trichomes radiating from the base in a (P- 

globular or lobed thallus Rivularia (p. 38). 

^ flattened thallus ... Isactis (p. 35). 

31. Sheath diffluent into gelatinous thallus ; not 

SheaSt’diSu’ent’r8Ml’o;’;aicamou (P- «)• 

Mastigocoleus (p. 40). 


Chroococcus 


Ohroogoccace^ 
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Order I.— COCCOGONALES 

Thallus ■onicellular, or in non-filamentons colonies, free- 
floating or attached. Multiplication by direct cell-division, by 
division of specialised gonidangia into small non-motile gonidia, 
or by both methods. 


Family L—CHROOCOCCACE^ 

Cells varying in shape and size, attached or free-floating, 
having a gelatinous or mucilaginous tegument, sometimes 
highly coloured. Multiplication by vegetative cell-divisions in 
one, two or three planes, the cells separating immediately or 
remaining in colonies. 


1. CHROOCOCCUS Naeg. 


(Gr. chroos, colour, and kokkos, a berry.) 

Cells single or united into spherical or flattened colonies of 
2, 4 or 8 cells, contents blue-green, violet or yellowish ; tegument 
not gelatinous, comparatively thin in many 
species, that of the original cell sometimes 
enclosing the entire colony ; division in 3 
planes. 

C. turgidus Naeg.— Cells spherical, ellip- 
soidal or somewhat angular, 1-4, rarely 8, 
in a colony, 13-25p-, rarely 40p, in diam. ; 
tegument often lamellate, hyaline ; cell- wall 
thin, not distinct; protoplast bright blue- 
green, granular. 

In fresh and brackish water along high-tide line, 
common; Norfolk. 



Fig. 1 . — Chroococcus 
turgidus Naeg. 
Colony ( X 530). 
(AfterG.M. Smith.) 


Probably 


2. APHANOCAPSA Naeg. 

(Gr. aphanes, invisible, and hapsa, a box.) ^ 

Cells spherical or angular by mutual pressure, single or 
colonial ; walls thick, soft, joined by an amorphous homogeneous 
mucilaginous layer. Cell-division similar to that of Glmocapsa. 

A. marina Hansg.— Colony small, green, gelatinous, sub- 
globose; peripheral cells oblong or rarely sub-globose, 6-7 - 5/4 
by 5/x, often in pairs; thin lax mucilaginous layer, cell-wall 
tdelicate. 

On Gladophora and Corallines. Probably common. 



Myxophyce^ 








Oloeocapsa 
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Kg. i.—Aphanocapsa manna Hansg. A. On host ( x ?) : B Colonv 
{ X 63) ; C. ( X 300). 


3. GLCEOCAPSA Kutz. 

(Gr. gloios, sticky, and kapsa, a box.) 

CeU-divisions in all directions ; ceUs spherical with thick walls 
sohtary or umted into groups, surrounded by a gelatinous tegu- 
ment. generally in concentric layers round each cell and also 
rouna tne whole colony. 

G. crepidinum Thur. Lat. crepido, a bank or pier. — Cells 
spheroidal, yellowish, 3-5p, by 5/i or more in diam., imbedded 



Fig. Z.—Gloeocapsa crepidinum Thur. Colony ( x 430.) 

in an olive-brown gelatinous tegument, occasionally single 
usually united into twos or a multiple of 4. ^ ’ 

On rocks and woodwork near high-water mark. Probably 
common j widely distributed. xiuoaoiy 


Oncohyrsa 


Chroococoace^ 
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4. ONCOBYRSA C. A. Agardh 
(Gr. onkos, a tubercle, and bursa, skin.) 

Colony roundish, solid or hollow, gelatinous, consisting of 
spherical or elongated cells, irregularly arranged or in more or 
less regular radial rows. 




Fig. 4:.--Oncobyr8a mar^^ A. Colony onhost ( x|); B.(x 6); 

C. Portion of colony ( x 60) ; T>. ( x 300). 

0. marina Rabenh.^ — ^Colony small, green, gelatinous, sub- 
globose; peripheral cells oblong or rarely sub-globose, 6-7 -S/x 
by 5/x ; cells of the interior sub-globose or curved ; lax, mucila- 
ginous coat thin, cell-wall delicate. 

On Gladophora and Corallines. 
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Myxophyce^ 


Anacystis 


5. ANACYSTIS Menegh, 

(Gr. aim, up, and kustis, a blister,) 

Cells spherical to oval ; protoplast blue-green or violet 
^sociated into spherical or lobed and irregulfr colonies - cell- 
waU thin ; copious gelatinous tegument, within which the cells 



1%. ^ ^ h„. , . , 

V by 8-9,1. » as to form o solid mass, celli 


Aphanothece 

Merismopedia 


Chroococcace^ . 
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6. APHANOTHECE Naeg. 

(Gr. aphaneSy invisible, and ihehe, a case.) 

Cells variable in shape but elongate ; wall thick, united in 
a mass of homogeneous jelly; similar to Aphanocapsa, but 
differing in having transverse divisions. 



Fig. 6 . — Aphanothece jMllida Rabenh. A, Colony on host ( x 80) ; B. Cells 
of colony ( x 600). 

A. pallida Rabenh. pallidm, pale. — Gelatinous, soft, 

pale green, sub-hyahne ; colony 4-6 mm, thick ; cells oblong- 
ellipsoid or cylindrical, 3-8/x in diam., l|-3 times as long as 
broad, mostly scattered, with separate teguments. 

On rocks among brown algae. Probably common ; Dorset. 

7. MERISMOPEDIA ^ 

{Gt. merismoSy division, Midpedion, a plain.) 

Cells spherical or narrow ellipsoidal ; cell-walls thin ; tegu- 
ments firm, hyaline, structureless, binding the cells together ; 
division in 2 planes ; colonies at first square or regularly rectan- 
gular, later often irregular in outline. 


Myxophyce^ Merismopedia 


«9 


10©Q(^ ©o©i) 
Ig© ©© ©© 

I 0 © 0 © ©© 
©© 0© 0©] 



qoL ^ 

\ooko^ 

' gO ^ L 0^\ 
qo qo 

'°oO °0°o oO°t\ 


,n 

!o 8 §i$ 2 L, 

^0 00 GO 

PO0O 00 ©I) 

■OG OOl 

00 ©fJ 


Fig. 7 . — Merismopedia glauca Kiitz. 


( X SCO). 


Pamily n.-CHAJLPSIPHONACE^ 

ffla«us’rWsTw£^^^^ associated into non- 

chroococcoid basal prostrate^ nortim ’ ^ 

cells ovoid, pyrifom OT c?lLS i : 

between b;snnd™pe^ ^ distinction 

gonidia which are cut^)ff sucLssiJelv S,S^+i, ^®P^°'^’^°*ion by 
mother-cell, or produS bv th J 1 '^PP®'' P^"^ 

1 • DERMOCARPA Crouan 
(Gt. derma^ skin, and karjpos, fruit.) 

cuneate, occastonalty^glef bn^ mostly narrowly 
clusters, often very crowded • ■m'r.+ g^egated into dense 
or violet; ceU-Ja7corp!rat1;elfS°?^l* blue-green, brownish 
wholly by gonidia. *bick, hyahne. Eeproduction 

Key, , 

1. Cells wedge-shaped or pyriform . 

o ^lls romd, ovoid or cylindrical o' 

2. Cells cylindrical 

Cells ovoid or sphericaT* mcruatans (6). 

S. Clear rose-pink * ^* 

Kot rose-pink , *]*[* rosea (5). 


Dermocarpa Cham^siphonace^ . 9 

4. Cells spherical.., D. Schoushcei (1). 

Cells ovoid D. Le^hinim (%), 

5 . Protoplast reddish violet — D, violacea (3 ) . 

Protoplast not reddish violet 6. 

6. Eadiating wedge-shaped cells forming hemi- 

spherical colony D, prasina [4). 

Cells single or in irregular groups .................. D. Leiblemice (2). 


1. D. SchousliCBi Born. After P. K. A. Schonsboe, Danish 
botanist.— Cells spherical, united into hemispherical masses. 
Fertile cells globose, sessile, containing a large number of nearly 
round spores. 

Epiphytic on small algse, in shallow pools near high-water 
mark, often in company with D. prasina. Not uncommon 
widely distributed. 



Fig. S.—Dermocarpa prasina Born. A. On host ( X 60) ; B. Single colony 
( X 450) ; C. showing gonidia ( X 450). 

2. D. Leibleinise Born. Leibleinia, a, genus of algse.— Cells 
ovoid and elongate, ellipsoid or pyriform, 8-20/x thick, single 
or ^ in groups ; cell-wall often striate; protoplast olive-green, 
mcuning to blue or brown. Contents of reproductive cells 
dividing by a cross-wall, the upper half, rarely the lower, forming 
gonidia. ^ 

Epiphytic on smaller algse. 
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Myxophyce^ 


Dermocarpa 

Pleuroca^sa 


1 ,^' Crouan.— Cells pear-shaped, 8-28u in diam. • 

cell- waU thin; protoplast reddish violet; gonidia completelv 
filling the reproductive cells. ^ 

forming spots 3-5 mm. diam., on other algse. Rather rare, 
but widely distributed. 

4. D. prasina Born. Lat. prasinus, grass-green.— Cells 

wedge-shaped, united into hemispherical green or olive-ereen 
masses radiating from the base ; gonidia small and ^een 
entirely filling the reproductive cells. s > 

Epiph;^ic on OateTieUa Opuntia, Laurencia pinnatiiida axiA 
other small algffi. Common. ■' 

5. D. rosea Batt. Lat. rosens, pink.— Possibly only a variety 
of D. violmm distmguished by the ovoid cells and clear rose- 
pii^ colour, formmg indefinitely expanded patches, 2-5-6 cm. 
in ciiam. 

Rare ; Berwick and Dunbar. 

at the®L?®™?“ Batt.-Cells 9-6-13^ by 1-5-2^, rounded 
at the base and apex, adhering closely together forming an 
encrustmg layer of irregular shape ; contents homogenfous 

rusty green; membrane distinct, thin, striated. ^ ’ 

Un bphacdana, Laurencia pinnatifida and other algse. Not 
uncommon ; widely distributed. 

Similar in form to D. prasina, but having cells more oylindrical. 


2. PLEUROCAPSA Thur. 

(Gr. pleura, broad, and hapsa, a box.) 
spherical or angular, united into more or less gelatinous 
Sr,'® ' shapes formed by cell-divisions dn three 

planes , protoplast blue-green to yellowish or violet. Repro- 
duction by vegetative cell-divisions and by gonidia. ^ 


Cells 2-4 /It in diam. ..., 
Cells lO-lS/t in diam. . 


Key. 


P, fuUginosa. 
P, amethystea. 




o +?'• Hauck. Lat. fuUginosus, sooty.— Pormimr 

tiOofin SLrf rocks ; colonies 

V pm diam., of 2-4 cells, or occurring singly, with colourless 

golden, reddish brown or dark violet 
Rare ; widely distributed. 

P. amethystea Rosenv. — ^Vegetative cells dull violet round 
angular when colonial. 10-1 3^t in diam • 

Som Tttirrr "" “ diam. ; S 

divisions m tlnee planes ; gonidia minute, l-2n diam. 

and Guemry Rare ; Wales 


MntophysaUs 

Hyella 
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Cham-® siPHOK ACE m 



Fig. 9. — Pleurocapsa fuUginosa Hauck. A. Colony ( X |) ; B. ( X 6) ; 

C. ( X 30) ; D. Colonies ( x 430). 

3. ENTOPHYSAUS Kiitz. 

(6r. within, and a bladder.) 

Cells united into colonies, which assume a dendritic form ; 
encrusting, enveloped in a gelatinous tegument. 

E. granulosa Kiitz.— Encrusting layer about 1 mm. thick, 
blackish brown ; gelatinous tegument brownish ; cells spherical 
or angular, 2~5/x thick ; colonies forming tree-like masses, 
creeping on stones between the tide marks. 

Rare ; Sussex. 

4. HYELLA Born. & Plah, 

(After E. Hy, French algologist.) 

Forming indefinite patches, boring into mollusc shells or into 
algae ; primary or basal filaments mainly extended horizontally ; 
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Myxophycejs 


Hyella 


one or more cells enclosed within a sheath with frequent true 
branching ; short secondary filaments composed principally 
of longer, narrower cells in a separate sheath, arising from the 
basal filaments ; cell-divisions in all directions. Reproduction 
by the escape of vegetative cells from the sheaths, and by gonidia, 
formed by the successive division of the contents of gonidangia’ 



Fig. \0.-Entophymlu Colony (x §); B. { x 33) 


developed on short branches of the basal filaments or bv the 
moMcation of cells of the basal filaments ^ 

H. csespitosa Bom. & Pkh. Lat. ccBsmtosu^ tnftprl _ 
^SS^a^d <iiscolorations on sheut later becLing 

^ forming confluent patches ultimately eoveiinff 

the outer part of the shell, which then appears r2gh eS 
filaments usuaUy paraUel, 5-6 or even 10/x in diam.To6-?00^ 



Hyella 

GhamcesipJion 


Cham^siphonaceje 


13 


long; lower cells shorter, upper ones several times as long as 
broad, sometimes branching ; sheaths hyaline, horizontal 
filaments much branched, composed of spherical or angular cells, 
often several rows in a sheath ; protoplast yellowish olive-green 



Fig. 11 . — Hyella ccespitosa. A. ( X 220); B., C. and D. reproductive 
filaments from non-decaleified shells ( X 220). (After Bomet and 
Flahault.) 


or blue-green, Gonidangia formed by the modification of cells 
towards the base of the filament, ovoid or pyriform ; gonidia 
numerous, spherical, about 2^ in diam. 

Boring into the shells of Mollusca. Common, 
var. nitida Batt. {H, voluticola Chodat). — Clear purplish pink, 
more slender than the type. Bare ; Plymouth Sound and Coast 
of Wales. 


5. CHAMiESIPHON A. Br. 

(Gr. clmmai, on the earth, and siphon, a tube.) 


Microscopic, often parasitic, erect, more 
or less rigid, sohtary or in groups, never 
colonial ; in^viduals vaginate, cylindrical, 
clavate or pyriform, dividing transversely ; 
contents blue-green or dark violet ; sheath 
stipitate at the base, hyaline; apices 
eventually open. Reproduction by uni- 
cellular gonidia, often unequal in breadth, 
non-motile, developed in basipetal suc- 
cession by transverse or rarely longitudinal 
divisions. 


IIL 
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Fig. 12 . — Ohamcesiphon 
marinus A. Br. Epi- 
phytic on Vlothrix 
(X 500). 



- Myxophyoe^ GhamcBsip-hon 

C.marmus Wille.— Minute, erect, solitary, 0-5u in diam. sur- 
rounded by a -well-defined wall ; later in gonidia formation divided 
s™TdLg m^oiispieuous, completely 

Dorfe^*^^^*'° sMSmanma. Probably common: 

Order II.—HOEMOGONALES 

Thallus plurieellular, filamentous, with or without a sheath 
cyhndrical or tapering into a hair, unbranched, or with“ false 

sLSr ““Si several within a clmcS 

s^ath, or umted into a gelatmous mass ; cells of the filament 

fikment^h occMional heterocysts. Eeproduction by the 

f!Th ^ Jong (fiormogJnial 

and by the formation of resting spores. g )> 

Suborder l.~H0M0C78TINEJE 

not toporing ,0 . h«r, simple i br«eS ; heTeroorte®Z"T’ 
8el.l,„„™ sheath present ot .beent, Eepr«d„e“Sf t tZo' 
goma ; spores unknown. normo- 

Pamfiy II.— LYNGBYACExE 

simple ot™yS“S\rStog,"32friS?!lto^ 

Subfamily l.—SPIRVLINOIDE^ 

ot i„.gn. 

1. SPmuUNA Turp. 

(Lat. spirula, a small spiral ) 

COM tr: tstSr^sCr “““*•■ 

tapering, terminal cell rounded^, without calXtra • 
homogeneous or gi*anular. ’ P^^^toplast 

Kep. 

h Spiral closely twisted ... ct 

Spiral lax * ^ • suhsalsa ( 3 ) . 

2 . Colonies bright blne-green" “i;;;; ?; . 

Colonies violet-pnrple and blue^gi^;;; t* , 

^ verstcolor (2). 



Spirulina Lyngbyacbjb 15 

1. S. major Ktitz. (S. pseudotenuissiinco S. Hutchinsic^ 

Harv , non Kiitz.) Lat. major, larger. — Colonies bright blue- 
green ; trichomes pale blue-green, more or less flexuose, 1-2-1’7/x 
in diam., usually twisted into a 
loose regular spiral, with a distance 
of 2*7~5ffc between the turns; 
occasionally tight spirals occur. 

Rare ; Northumberland, Wales 
and Cumbrae. 

2. S. versicolor Cohn, var. laxa 
Gom. Lat. versicolor, particoloured. 

— ^Forming a thin mucilaginous 
layer, violet-purple and blue-green 
when alive, entirely blue-green 
when dry ; substance soft, fila- 
ments l*2-l*8^t broad, twisted into 
lax spirals. 

Rare; Devonshire. 

3. S. subsalsa Oersted {8. tenuissima Kiitz). Lat. sub, 
somewhat, salsus, salted. — Filaments intricately interlaced, 
3-5ja in diam., hyaline ; spiral closely twisted, cell-divisions 
scarcely visible, oscillations rapid. 

Forming a blue-green or yellowish green stratum on mud or 
floating among other algae. Not uncommon. 

var. oceanica Gom. {8, oceanica Crouan). — ^Filaments 1/x 
in diam., twisted into a regular tight spiral. Rare ; Dorset and 
Norfolk. 



Subfamily 2. — 08GILLAR10IDEM 

Trichomes always simple, straight or at times in a loose more 
or less regular spiral, destitute of a distinct sheath. 


1. OSCILLATORIA Gom. 

(Lat. o<sa&re, to swing.) 

Trichomes free, often formiug tangled masses, cylindrical, 
sheath absent or dehcate, smooth or constricted, not moniliform, 
straight or arcuate, not spirally twisted ; apices straight or 
uncinate, more or less tapering, terminal cell of some species 
with thickened membrane. Distinguished itom Phormidium 
and in being destitute of a distinct sheath. 

Key. 


1. Trichomes not markedly attenuate at the apex 2. 

Trichomes attenuate at the apex ............... 6. 

2. Trichomes torulose, frequently more than 11^ 

broad, apices obtuse, arcuate, sometimes 
completely spiral S. 
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MYXOPHYCEiE 


Oscillatoria 


Trichomes not more than lift broad, apices 
not arcuate; protoplast homogeneous, dis- 


sepiments frequently obscure 0. a7rhphibia {5), 

3. Trichomes twisted into a regular spiral 0. Bonnemaisonii (1). 

Trichomes not spirally twisted 4. 

4. Trichomes 17-29/x in diam 0. margaritifera (2), 

Trichomes 6-11 /i in diam 5. 

5. On mud and rocks ; trichomes straight O. nigroviridis (Z). 

Epiphytic ; trichomes flexuose 0. Qorallinm (4). 

6. Filaments reddish purple 0. rosea {10). 

Filaments some other colour 7. 

7. Apices long and gradually attenuate; articula- 

tions IJ to twice as long as broad 0. subuUformis {0). 

Apices sharply attenuate, obtuse or acute ; 
articulations equal in length and breadth or 
shorter 8. 

8. Articulations 3 times as broad as long, swollen 

cells at intervals O. brevis (9). 

Articulations equal in length and breadth or J 
as long as broad 9. 

9. Cells 3-5//, in diam., protoplasm with fine 

evenly distributed granules 0. Icetevirens {1). 

Cells 4-6/t in diam. protoplasmic granules few 

or absent 0. formosa ( 8) . 


1. 0. Bonnemaisonii Crouan (0. colubmm Tiiur., 0. inter- 
media Cronan). After T. Bonnemaison, French algologist. — 
Trichomes pale olive-green, somewhat regularly or loosely twisted, 
very flexible, slightly torulose, 18-36/i in diam. ; apices not 
markedly attenuate ; end wall of terminal cell convex, not 
thickened ; cells 3~6ju. long ; protoplast granular. 

Rare ; S.E. Scotland. 

2. 0. margaritifera Kiitz, {0. insignis Thwaites). Lat. 
margarita, a pearl, fero, I bear. — ^Trichomes bright olive-green, 
forming dark masses or mixed with other algse, very flexible, 
torulose, 11-29 fju in diam., arcuate at the ends ; apical cell slightly 
attenuate, obtuse, capitate, furnished with a shghtly convex 
calyptra ; cells 3~6ja long, large granules distributed in the 
protoplasm along the cross walls. 

On mud and salt marshes. Probably not uncommon; 
Gloster, Cornwall and Cumbrae. 

3. 0. nigroviridis Thwaites. Lat. 7iiger, black, viridis^ green. 
—Forming dark olive-green layers ; trichomes nearly straight, 
fragile, torulose, 7~ll/x in diam., shghtly arcuate at the 
extremities; end cell-wall very convex, slightly thickened; 
cells 3~5/>c long, with two rows of granules at the cross walls. 

In pools or salt marshes. Probably not uncommon ; Gloster, 
Cumbrae and Berwick. 

4. 0. Coralhnee Gom. Corallina, a genus of algae. — Trichomes 
aggregated into a thin dark ohve-green stratum or mixed with 
other algae, densely intertwined, flexuose, torulose, 6™10/x in diam. ; 
apices somewhat arcuate, very slightly attenuate; cells 2-3 
times shorter than their diameter ; protoplast sometimes con- 


Oscillatoria 


Lyngbyace^ 
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scattered granules, not crowdea at the cross-waUs ; 
apical cell subcapitate, with shghtly thickened convex terminal 

aTmpWtoo! a! A gardh (0 . infeaoria Tassi.)— Trichomes 
forming a thin pale blue-green layer at the bottom of quiet 
water or floating on the surface, straight or somewhat contorted, 
fragile, not constricted at the partitions, 2-3/i in diam., termmal 
cells not attenuate or capitate, outer cell-wall rounded ; cells 



Fig, 14. — Oscillatoria margaritijera Kiitz. A. Colony (x 1); B. (X 60); 

C. ( X 300). 


2-3 times as long as broad; protoplast homogeneous except 
for 2 granules near the obscure dissepiments. 

Rare ; Berwick. 

6. 0, subuliformis Thwaites. Lat. subuUformis, awhshaped. 
— Stratum thin, bright blue-green, appearing black in the 
water; trichomes delicate, gradually attenuate towards the 
apices, subacute, arcuate ; dissepiments inconspicuous, arti- 
culations I as long as broad ; protoplast homogeneous, not 
visibly granular. 

On mud, subsequently floating. Rare ; Gloster, Berwick and 
Cumbrae. 
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18 Myxophyce js Oscillaioria 

7. 0. laetevireus Crouan. Lat, Icete, joyfully, wVe»s, green.^ 

Trichomes associated into a delicate deep blue-green membrane ■ 
single filaments yellowish green, straight, delicate, slightly 
constricted at the dissepiments, 3-5/r in diam. ; apices straight 
or uncinate; terminal cells obtuse or subacute ; cells 2-5-5u long ■ 
protoplast with fine evenly distributed granules. 

Rare; Berwick. 

8. 0. formosa Bory. Lat. formosus, handsome. — Trichomes 
blue-green, associated into a membrane, not arcuate, elongate 
often slightly constricted at the articulations, 4-6/r broad ; apices 
subobtuse, shortly attenuate, hooked; articulations equal in 
length and breadth or f as long as broad, caljrptra absent- 
protoplasm sometimes slightly granular near dissepiments. 

Rare ; Berwick. 

9. 0. brevis Kutz. var. neapolitana Gom.— Filaments form- 
mg dense olive-green layers or intermixed with other species 
of algae, fragile; trichomes 5— 6-5ja in diam. ; apices uncinate or 
twisted ; cells 3 times broader than long, with an occasional 
torulose ceU interspersed. 

Rare ; Cumbrae. 

10. 0. rosea Batt. {Oscillaria rosea Crouan). Lat. roseas 
pink. Trichomes deep pxu-ple-red, 2—4 mm. long, 4 — fin in diam 
inore or less bent and twisted, slightly curved at the apex ; cells 
about as long as broad, apical cell sharply pointed. 

On a polyzoan attached to a piece of broken bottle dredged 
from deep water, “ Queen’s Ground,” Plymouth (Brebner). 

Subfamily S.—LYNGBYOIDEjE 

Trichomes simple or falsely branched ; sheath firm or 
gelatinous ; apices straight. 

1. PHORMIDnJlI Ktitz. 

{Gt. phormidion, a small rush mat.) 

Trichomes many ceUed, .single within a sheath, simple 
frequently attenuate and uncinate at the apices ; sheath distinct’ 
hyame, sometimes mucous, more or less diffluent. During the 
production of hormogonia, whole trichomes or smafler hormogonia 

SomS 

Key. 

1. Trichomes distinctly toi'ulof^e 3^ 

T richomes rarely or scarcely torulose 2 

2 . Trichomes less than broad [.7 p 

Trichomes 3/4 or more broad 4* * 

apical cell romd a Ectocarvi ( 8 ). 

Trichomes browmsh green, apical cell acutely ^ 

. P. fragile (l). 


LYKOBYACBiE 

4:. Apices of the trichomes straight, not capitate 5* 

Apices of the trichomes more or less curved, 

capitate 7. 

f). Apical cell obtusely conical .... 6. 

Apical cell not or scarcely attenuate, truncate F. arnbigutim (5) 
6. Filaments flexuose ; trichomes 3-4^5 broad, 
articulations about as long as broad or 


rather longer P , corium (Z) . 

Filaments not flexuose ; trichomes 3-5/^ 
broad, articulations scarcely as long as 
broad P.'papyraceum (4). 

7. Aquatic ; 6-9/i broad, apices hooked or slightly 

spiral P. uncinatum 

Terrestrial ; 4-7 ja broad, apices rarely curved P. autumnaU (1). 


1 . P. fragile Gom. — Forming a thin yellowish or dark blue- 
green. stratum, sometimes lamellate ; trichomes more or less 
flexuose, moniliform, l*2-2*3pt in diam. ; apices attenuate, acute, 
conical, calyptra absent; protoplasm homogeneous. 

Rare ; Wales and Northumberland. 

2. P. tenue Gom. Lat. tenuis, slender.— Forming reddish 
olive, diffused strata ; trichomes rather rigid, densely intricate, 
1-1 *5/^ broad, slightly curved ; sheath inconspicuous, turning 
blue in chlor-zinc iodine ; articulations distinct or indistinct, 
IJ times as long as broad, contents homogeneous; apices some- 
what bent, acute, conical, calyptra absent. 

Rare ; Berwick and Wales. 

3. P. corium Gom. Lat. cormm, skin.— Stratum toughly 
membranaceous, compact, brown, steel-blue or greenish, inter- 
woven; trichomes more or less flexuose, rather rigid, olive or 
brown, then yellowish ; articulations 3-4‘5/i broad, 1 or 11 
times longer than broad; protoplast granular; apex conically 
attenuate, not capitate, calyptra absent. 

Not uncommon. 

4. P. papyraceum Gom. {Oscillatoria sjpiralis Caxm,). Lat. 
papyraceus, papery.— Stratum firm, coriaceous, glossy black ; 
trichomes radiating, 3-5jLt broad, flexuose, twisted into spirals ; 
articulations distinct, 2-4/x, long; protoplast granular; apical 
cell obtusely conical, calyptra absent. 

Not uncommon. 

5. P. ambiguum Gom.— Stratum dark or yellowish green, at 
times seruginous ; filaments long andflexuose ; sheath either firm 
or mucous and diffluent, somewhat thick and lamellate ; tri- 
chomes slightly constricted at the dissepiments, 4r-6fi in diam. ; 
articulations J as long as broad, occasionally granular at the 

r cross-walls; apices neither attenuate nor capitate, terminal 

membrane slightly thickened. 

I Cumbrae. 

6. P. uncinatum Gom. Lat. uncinatus, barbed. — Stratum 
radiating, green, mucilaginous, trichomes rigid, straight except 
at the apices, a^ruginoiis or olive-brown ; articulations equal in 



Phormidium 



J-viyxophyob^ •t'hormidium 

length and breadth or 2-3 times broader than long, frequentlv 
granular, 6-9/i in diam. ; apices obtuse, curved or somewhat 
spiral, calyptra rounded or conical. 

Berwick. 

7. P. autumnale Gom.— Stratum thin, more or less expanded 
mucilaginous dark coloured, becoming thickened with but 
rarely lameUate; trichomes straight, rigid, sheath distinct- 

articulations equal to their diameter, or shorter; protoplast 












Fig. .5. ^ ^ 

JNot uncommon. 

tht"- 

tnchome, ddlc.te, erect. Igky inteSwSe"’ 




Symfloca 


Lyngbyaob^ 


arrangement ; sheath often inconspicuous, turning Hue in chlor- 
zinc iodine ; trichomes pale rose-colour, moniliform; apices 
rarely shghtly attenuate, usually rounded, l*3-2/x broad, 
articulations equal in length and breadth, or slightly longer than 
broad, calyptra absent. 

Bare ; Cumbrae and Plymouth. 

2. SYMPLOCA Kiitz. 

(Gr. sun, with, and plokos, a lock of hair.) 

Filaments loosely attached at the base, forming prostrate or 
erect, pointed tufts ; trichomes single within a sheath, sparingly 
falsely branched, straight at the apices, branches solitary ; 
sheaths thin, hyaline, firm or slightly mucous. May usually be 
recognised by its occurring in more or less extended layers, with 
the filaments at first prostrate, later forming erect tooth-like 
tufts. 

Key. 

Dark blacldsli steel colour; trichomes 6-1 4 /x 

broad, apices somewhat torulose S. hydnoides 

Dark green or purplish ; trichomes 4-6*5/x broad, 

torulose throughout S. cUlantica. 

S. hydnoides Kiitz. {Calothrix sendplena HaxY., S. Harveyi 
Le Jol.). Hydnum, a genus of fungi, eidos, like. — ^Filaments 



Fig. l^.--Symphca hydnoides^^ A. Colony (x |) ; B. (x 100); 

forming tooth-like fascicles, dark steel-colour, 1-2 cm. high 
sparingly falsely branched; sheaths thin, slightly mucous; 
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MyXOPHYCE.'E 


Symploca 


triehoines blue-green, 6-8/r broad, sUghtly torulose near the 
apex; length of cells variable, 5-14p, long ; protoplasm filled 
with granules, particularly near the cross-walls ; apioah cell 
shghtly inflated, without calyptra. 

Widely distributed. 

var. fasciculata Gom. (8. fasciculata Kutz.).— Trichomes 
8-1 4/i broad ; articulations | as broad as long or equal in length 
and breadth. _ Not uncommon ; widely distributed. ^ 

S. atlantica Gom. Colonies dark blue-green, erect, as 
much as 1 cm. in height; filaments densely entangled free 
sirnple, angular ; trichomes 4-6p, broad, torulose throughout’ 
articulations | as long as broad; sheath conspicuous ' clear' 
colourless, apical cell sunk in calyptra. ^ 

Rare ; Wales and Studland. 
var. purpurea Batt.— Erect filaments 800a-l 
6-5/x broad, clear purplish red. Devon. 


mm. 


long. 


3. LYNGBYA C. A. Agardh 
(After H. C. Lyngbye, Danish algologist.) 

Trichomes with a sheath, simple, either free or aggregated 
floccose, caespitose masses, attached or free-floating • 
sheath dhm and homogeneous or thick and lameUate, hyaline 
or dull yellowish brown; trichomes not constricted at the 
dissepirnents, not attenuate at the apices or only slightly so 
terminal wall often thickened. e j > 

Key. 

1. rrichomes fixod at tlie ccutre, froo at both 

_ extremities ; sheath thin, hyaline ; epiphytic 2 

Tncliomes free or with an attached base* 

sheath often broad and lamellate ! 3 

filaments short, straight..’.*.'.'.* £. Aaardhii (1) 

Tufted, dark blue-green, gelatinous r i.- • * 

3. Trichomes 0-7-0*8/k brofd, growing” ‘in" tlie ‘ (^)- 

t m- 

4. Sheathnotturning bluewithchior-zinciodine • 

articulations very short ’ 5 

Sheath turning blue with chlor'.'zinc’iodin^^ 

articulations equal in length and breadth 

01 3 ^ HfS loiisr €is bro£bci . /" 7. ^ //*\ 

5. Sheath dark yellowish-brown L ^stuarii m 

6. Trichomes 16-60/i broad; protoplast not 

granular ^ r • , 

Trichomes 5-12^ broad; protoplast granular * « ( )- 

particularly near the cross-walls ! l. semi^lena (5). 

Subgenus Leibleinia Gom. 

Filaments caespitose, fixed when submerged eninhvtie 
attached by the central portion and intertwined, erect at 


Lyngbya Lyngbyace^ 

both ends ; sheaths thin, hyaline, not clearly laminate ; tri- 
chomes not attenuate at the apices, 

1. L. Agardhii Gom, After C. A. Agardh, Swedish algologi^, 
—Trichomes purple or greyish violet, 5-10 mm. long, straight 
at the extremities, fixed in the middle ; sheath thin, not turning 
blue with chlor-zinc iodine, torulose ; apices not attenuate, 
8-8'5jU in diam. ; articulations 3-4 times as broad as long, rarely 
equal in length and breadth; protoplast granular; apical cell 
rounded, calyptra absent. 

Bare ; Kent and Devon. 

2. L. Meneghiniana Gom. After J. Meneghini, Italian algo- 
logist.—Triohomes csespitose, mucous, dark blue-green, as much 
as 1 cm. in height ; filaments erect, very flexuose ; sheath in- 
conspicuous, not turning blue with chlor-zinc iodine ; apices 
not attenuate ; trichomes 6*5-8/t broad, articulations 2-4 times 
as broad as long, apical cell rounded. 

Rare ; S. Scotland. 

Subgenus Eulyngbya Gom. 

Filaments intertwined into a floccose or woolly expanded 
mass, or tufted with an attached base, or even free-floating ; 
sheaths often thick and lamellate as they become older, at times 
yellowish brown ; trichomes sometimes attenuate at the apices. 
Occurring on rocks ; rarely epiphytic. 

3. L. sestuarii Liebm. {L.femtginea 0. A. Agardh).— Forming 
dense floating masses of dark or ferruginous colour; sheaths 
thick, lamellate, deep yellowish brown, not turning blue with 
chlor-zinc iodine ; articulations 3-6 times as broad as long ; 
protoplast frequently granulate; trichomes 10-1 6/x or more in 
breadth, apices slightly attenuate, capitate, with slightly 
thickened end wall, rarely sub-acute, conical. 

Not uncommon. 

var. limicola Gom. — Filaments closely interwoven, very 
tortuous. 

var. natans Gom. — Filaments elongated, flexuose or nearly 
straight and loosely intertwined. Flintshire. 

var. symplocoidea Gom.— Filaments prostrate at the base, 
erect and tufted above. Flintshire. 

var. ferraginea Gom. Dark, sheaths thick, lamellate, deep 
yellowish brown. Not uncommon. 

var. seniginea Gom. Pale blue-green, sheaths moderately 
thin, hyaline. Flintshire. 

var. spectabilis Gom. (L. spectabilis Thur.).— Sheaths up 
to 14/x thick, hyaline on exterior, changing to yellowish within. 
Flintshire. 

4. L. majuscula Harv. Lat. majusculus^ somewh.€it greater. — 
Filaments widely spreading, blackish-green, forming a tuft 



Myxophyce^ Lyngbya 

several iiiclies in diam, lying flat on the surface of rocks or 
floating; trichomes tortuous, simple or occasionally cohering 
together as if branched, 16-60p broad ; articulations 6-15 times 
broader than long ; sheath broad and colourless ; protoplast not 
granular; apical cell round, ealyptra absent. 

Not uncommon ; widely distributed. 

T„ f'n' J- Cl. Agardh. Lat. semt, half, plenus, full.— 

In tufts, rarely more than 3 cm. high, dull blue-green, darker 

filaments decuSient at Sie 
base, flexuose above ; sheath hyaline, somewhat mucilaginous 
X h lamellate, as much as 3p broad, not fuming 

S.i chlor-zmc iodine ; trichomes blue-g^een, aS 
s ightly attenuate, capitate, not constricted, 5-12/x broad, cells 


.LYNGBYACEiB 


2,5 


Lyngbya 


breadth, or 2--3 times broader than long ; protoplast grannlar ; 
apical cell with rounded calyptra. 

Occurring where fresh water runs into the sea. Rare ; Wales 
and Scotland. 

7. L. Rivulariaram Gom. Eivularia, a genus of algse.— 
Filaments very thin, twisted ; sheath hyaline, thin ; triohomes 
pale blue-green, 0*7-0*8/x broad, constricted at intervals, apices 
not attenuate, articulations 4 times as long as broad ; protoplast 
not granular ; apical cell rounded, calyptra absent. 

Within the sheaths of Microcoleus chthonoplastes. Rare ; 
Dorset and Cumbrae. 


4. PLECTONEMA Thur. 

(Gr.j)feibto, interwoven, and a thread.) 

Trichomes in sheaths, with false branching, caused by the 
rapid division of parts of the filaments, rupturing the sheaths ; 
frequently constricted at the articulations ; apices sometimes 
slightly attenuate, without calyptra ; sheaths hyaline or rarely 
coloured. 



Key. 


1. Forming a gelatinous layer on rocks ............ 2. 

Not saxicolous 3. 

2. Trichomes h5-2fx broad; articulations twice 

as broad as long ; apical cell rounded ...... P, norvegicum (4), 

Trichomes 2-3 -S/i broad; articulations up to 
4 times as broad as long; apices gradually 
tapering, elongated .............................. P. Battersii {Z). 

3. Within the gelatinous sheaths of various algse P. Nostocorum (1). 

Within the chalky shells of molluscs P. terebrans (2). 


1. P. Nostocorum Born. Nostoc, 2 ^ genus of algse. — ^Fila- 
ments falsely branched ; sheath hyaline, cylindrical, not turning 
blue with chlor-zinc iodine ; trichomes pale blue-green, 1-1 *5/x 
broad ; articulations about 1 \ or twice as long as broad ; protoplast 
not granular ; apical cell rounded. 

Within the sheaths of Rivularia hullata, Schimthrix vaginata, 
and DicTiothrix gypsophila. Rare ; widely distributed. 

2. P. terebrans Born. & Flah. Lat. terebrans, boring. — 
Filaments elongated, flexuose, sparingly falsely branched; 
sheath hyaline, thin, cylindrical, not turning blue with chlor- 
zinc iodine ; trichomes pale blue-green, not torulose, 0*95-l*5jU 
broad, articulations 2-6^ long; protoplast with two granular 
bodies near the cross-walls ; apical cell rounded. 

Within the calcareous shells of several species of molluscs. 
Not uncommon. 

3. P. Battersii Gom. After E. A. L. Batters, British algolo- 
gist. — Filaments forming a black or dark green stratum, elon- 
gate, flexuose, abundantly and repeatedly falsely branched ; 
branches usually in pairs and smaller than the primary filaments ; 
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Myxophyce^ 


Plectonema 


trichomes torulose, pale blue-green, 2-3 *5/^ broad, with long and 
gradually attenuate apices ; older trichomes often densely 
contorted within the sheath ; cells with homogeneous contents, 
as much as four times as broad as long ; apical cell rounded. 

On rocks near high-water mark. Probably not uncommon ; 
Berwick. 



Fig. Plectonema Batkrsii Gom. ( x 300.) 


4. P, norvegicum Gom. — ^Forming an encrusting layer, dark 
blue-green ; filaments elongate, tortuose, abundantly falsely 
branched ; branches patent, short, equal in diameter to the main 
filament ; sheath not attenuate, hyaline, pale brown, not turning 
blue with chlor-zinc iodine ; trichomes pale blue-green, torulose, 
submoniliform, 1*5-2//, broad ; articulations twice as broad as 
long, apical cell rounded. 

Probably not tincommon ; Essex and Dorset. 

Family II.— VAGINARIACEiE 

Trichomes in well-developed filaments, two to many within 
a common sheath ; sheaths often coloured, yellowish brown, 
red or blue. 

1. mCROCOLEUS Desm. 

(6r. small, and koleos, Sb sheath.) 

Trichomes numerous, within a common, firm, hyaline, 
cylindrical sheath, unbranched, tapering at each extremity ; 
filaments densely intertwined, forming more or less diffluent 
masses ; apices of trichomes straight, attenuate, tightly inter- 
woven within the sheath ; apical cells acute or rarely obtuse, 
conical or capitate. Differing from Hydrocoleum in the larger 
number of trichomes in a sheath and their smaller size. 

Key, 

Trichomes 2‘5-6fi thick M. chthonoplasfes, 

Trichomes 1*5-2 /t thick M.tenerrimus, 
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1. M. chthonoplastes Thnr. {M. anguiformis Harv.)- 
cMkonoplastos, formed of earth. — Filaments forming a thick dark 
olive-green coriaceous layer on damp mud, or mingled with 
other algse ; sheaths cylindrical, tapering at both extremities, 
completely closed or open with projecting trichomes ; trichomes 
blue-green, short, nearly straight, numerous, closely packed, 



Fig. 10 . — Microcolcus chthonoplastes Tliur. A. Colony ( X §) ; 
B. ( X 30) ,* C. ( X 300) ; D. Cells ( X 1200). 


constricted at intervals ; cells 2*5-6)a broad, 3*6~10/>c long ; 
apices of trichomes attenuate, acute, conical. 

Not uncommon ; widely distributed. 

2. M* tenerrimus Gom. Lat. tenerrimus, very delicate. — 
Forming dense blue-green layers, or growing among other algae, 
simple or sparsely branched ; sheaths irregular, apices acuminate 
or open and obtuse ; trichomes dark olive-green, elongate, 


28 


MyxopHrcE^ 


liydrocoleum 


flexuose loosely intertwined, markedly constricted at intervals 
15 2^ thick, with occasional granules at the cross- walls anice^ 

acute, conical, not capitate.’ 

On rocks near kigh-water mark ; Torquay 

2. HYDROCOLEUM Kiitz. 

(Gr. hudor, water, and Mens, a sheath.) 

encJStX®sltX°f ^ T®’’ ®®spitose cushion, at times lime 
encrusted, sheaths hyalme, cylindrical, suhlamellate, spiin^ly 



C ; 


SL'TSiS ?L‘r »mpletely 

staight. more op ],« .ttonn.i 


Key. 


Trichomes 9-11 m broad 
Tnehomea 17-19^ broad 


R. Jynghyaceum, 
glutinosum. 


Schizoihrix 


Vagin- AB iACBJE 
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H. lyngbyaceum Kiitz. Lyngbya, a genus of algae,— 
Forming tufts, usually epiphytic ; filaments unbranched below, 
falsely branched above; sheath firm, broad, apices acuminate, 
sometimes diffluent ; trichomes dark blue-green, numerous at 
the base of the filaments, often solitary in the branches, some- 
times spirally twisted, 8-1 6/x broad, somewhat attenuate and 
truncate at the apices ; cells 2-5-4 -5/^ long, protoplast granular 
near the cross-walls. ‘ 

Rare; widely distributed. 

var. rupestre Kiitz. {Microcoleus nigrescens Thur.)— Sheath 
entirely diffluent. Rare; Berwick and Kent. 

H. glutinosum Gom. (Oscillaria percursa Kiitz. var. 
marina Kiitz.) — -Filaments slender, flaccid, interwoven into a 
fleecy blackish green or brownish yellow stratum ; sheath 
distinct, irregular; trichomes not constricted, 14-21/x broad, 
cells 2-5-3-5/x long ; protoplast granular near the cross- walls ; 
apices attenuate, truncate. 

On the muddy bottoms of shallow pools near high-water 
mark. Rare ; Berwick. 

3. SCmZOTHRIX Kiitz. 

{Gr, schizo, to split, and thrix, a hair.) 

Usually more than one trichome in a sheath; filaments in 
small groups or forming a gelatinous cushion; sheath usually 
thick, sometimes thin, colourless, yellow, brownish red or rarely 
violet or blue; usually closed at the apex, very much attenuate. 


1. Sheath colourless ; cells equal in length and 

breadth or a little longer than broad S. lanlacea (2). 

Sheath coloured ; cells usually shorter than 
their breadth 2. 

2. Filaments collected into rope-like bundles, 

yellowish or greenish-olive 8, Cresswellii (1). 

Filaments in parallel rows or grouped together, 

brownish or almost black S, vaginata (3) . 

1. S. Cresswellii Harv. After the Rev. R. Cresswell, British 

diatomist.— Formmg dense, soft, pulvinate, convex tufts, 
2-5-5 cm. in diam., somewhat mucilaginous, composed of 
slender yellowish or greenish olive translucent filaments, collected 
into rope-like bundles ; trichomes about broad at the base 
2/i at the apex. ^ 

Very rare; Devon, 

2. S. lardacea Gom. Lat. lardaceus, having the appearance 
of lard.— Filaments adhering closely to the substratum, forming 
a laminate layer as much as 3 cm. thick, dark green or reddish • 
filaments elongate, twisted, sparingly branched ; sheath colourless 
and attenuate, at first thin, later thick and irregular, turning 


Myxophyoe^e 


Schizothrix 


blue in clilor-ziiic iodine, coiitaming few triclioines ; cells not 
moniliform, but often granular at the cross-walls, l*5-2ja broad, 
equal in length and breadth or a little longer than broad, 2 -3, a 
long ; end cell rounded. 

On stones. Rare; Devon. 


lug. 21. — ScMzothnx vaginata Gom. A. Colony ( X s) ; B. ( x 8) ; 

C. ( X 50) ; D. ( X 300). 

3. S. vaginata Gom. Lat. vagina, a sheath. — ^Forming a 
brownish or almost black encrusting layer ; filaments straight, in 
parallel rows or grouped together, branched ; sheath thick, often 
stratified, attenuate at the tip, turning blue with chlor-zinc 
iodine, containing few trichomes ; cells with granules near the 
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Schizaikrix Vaginabiaoe-® M 

cross-walls, not moniliform, 2-3jLt broad, usually shorter than 
their breadth ; end cell rounded. 

Forming a gelatinous layer on stones or on other algas. 
Deron and Scotland. 

Suborder ll.—HETEROGYSTINEJE 

Filaments usually attached, at least at first, but some free- 
floating ; trichomes composed of cells differing from one another 
either through the presence of heterocysts, trichomes ending in 
a hair, or both ; simple or branched ; branching true or false; 
sheath usually present, enclosing one or more trichomes, hyaline 
or coloured, homogeneous or stratified. Propagation chiefly by 
liormogonia ; resting spores present in some species. 

Family I.— KIVULARIACEiE 

Filaments forming more or less spherical or hemispherica 
colonies, radiating outwards from the centre, parallel, or rarely 
solitary ; cohering by their gelatinous sheaths, simple or 
branched ; single cell series in each sheath ; trichomes usually 
much attenuate, terminating in a hair, one or more within each 
sheath ; heterocysts basal and intercalary, rarely absent ; 
branching false, usually beneath the heterocysts. Propagation 
by hormogonia, resting spores or both. 

1, AMPHITHRIX Born. & Flah. 

(Gr. awpA?-, round about, and a hair.) 

Thallus encrusting or tufted, dark purplish, consisting of a 
horizontal layer formed of interwoven filaments, or trichomes in 



t ig* 22, A'niphithrix Laminarice Kuckuck, Goloiiy on host : Long sect 

(X 600 ). 
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radial rows more or less interlaced, and a layer of erect simple 
filaments attenuate here and there into a long hair ; sheath thin. 
Hormogonia sohtary or in chains. 

A. violacea Born. & Mali. — Thalius in dark red or violet 
tufts ; filaments fasciculate, 1-3 mm. high, 2-3^ broad ■ sheath 
thin, uniform ; trichomes granular, subtorulose. 

Scotland. 

2. CALOTHRIX 0. A. Agardh 
(Gr. kalos, beautiful, and thrix, a hair.) 

Filaments simple or with false branching ; sheaths cylindrical, 
usually aggregated into masses ; trichomes attenuate, often 
ending in hyaline hairs ; heterocysts intercalary or basal, single 
or several in a series. Spores observed in some species. 


Key\ 

1. Heterocysts basal 2. 

Heterocysts basal and intercalary 7, 

2. Trichomes gregarious, fasciculate or penicilliate ; 

epiphytic 3. 

Trichomes caespitose ,* often saxicolous 4. 

3. Filaments 12-i5ja broad ; trichomes steel-blue, 

violet or purple ; sheath often hyaline G. confervicola (1). 

Filaments 2 1-29 ^4 broad ; trichomes olive-green ; 

sheath muddy brown C. consociata (2). 

4. Trichomes olive-green 5. 

Trichomes blue-green ; plants parasitic 6. 

5. Filaments 10-18jLt broad, quivering, loosely 

caespitose, free C, scopulorum (2), 

Filaments 9-1 5 /a broad, somewhat flexuose, in 

dense encrusting strata ........................... 0, Contarenii(^), 

Filaments 15~20ft broad, fasciculate, in spongy 

hairy stratum Q, pulvinata (5) . 

6. Immersed in the thalius of other algae, base of the 

filament swollen O. parasitica (6). 

Base of the filament scarcely swollen, free G. mrugmm (7). 

7. Filaments simple 8. 

Filaments branched 9. 

8. Filaments 9-10/4 broad, sheath often hyaline ... G. ceruginea (7). 
Filaments 12-40/4 broad, sheath muddy brown G. Crustacea (8). 

9. False branches clustered near the apex of the 

filaments..................... G . fasciculaia [li^) , 

False branches occurring in pairs between the 

heterocysts, filaments decumbent G, vivipara (9). 


1. C. confervicola C. A. Agardh. Conferva, a genus of alga 3 ; 
Lat. colo, I inhabit.— Tufts fasciculate ; filaments short, 
broad, glaucous, opaque, blunt, rigid, straight or slightly curved ; 
free, or united at the base, unbranched ; heterocysts basal, few ; 
trichomes steel-blue, violet or purple ; sheath often hyaline. 

On small algae, between the tide-marks. Common, 
var. purpurea Born. & Elah. Trichomes purple. Rare; 
Norfolk and Sussex. 





Oaloihrix 
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2. C. consociata Born. & Flah. Lat. consociatus, xinited.— 
Filaments gregarious, dark blackish green, rigid, basal portion 
curved round and procumbent ; trichomes 0*5 mm. high, 
21-29^6 broad ; sheath compressed, brownish, membranaceous, 
extending beyond the apex of the filament, lamellate, exterior 
often hyaline ; cells 12/x broad, olive-green, 3 times as broad 
as long; heterocysts basal. 

On GhmtomorpTia and other filamentous algae. Rare ; 
Norfolk. 

3. C. scopulorum C. A. Agardh. Lat. scopulus, a rock. — 

Filaments contorted, erect, as much as 1 mm. in height, 10-1 S/x. 
broad, somewhat thickened at the base, forming a caespitose 
expanded olive-green stratum ; sheaths thick, hyahne, yellowish 
brown or zoned ; trichomes olive-green, broad, attenuate 

at the apex into a hyahne hair ; heterocysts 1-3, basal. Hormo- 
gonia numerous in a sheath, 4-5 times as long as broad. 

Forming shmy patches on surface of rocks near high-water 
mark. Not uncommon ; widely distributed. 

4. C. Contarenii Born. & Flah. After N. Contarini, Venetian 
naturahst. — Forming a blackish green, smooth, shining stratum ; 
filaments parallel, erect, more or less flexuous, as much as 1 mm. 
high, 9-1 5/x, broad, decumbent and thickened near the base ; 
sheaths thick, hyaline or yellowish brown, lamellate or homo- 
geneous, swollen near the top ; trichomes Q-Sfi broad, attenuate 
at the apices into a long hair ; cells as long as broad or 2 or 3 
times shorter ; heterocysts basal, 1 or 2 present. 

On rocks near high-water mark. Rare; Dorset. 

5. C. pulvinata C. A. Agardh. ((7. hydnoides Harv., (7. pan- 
fiosa Harv.). Lat. pulvinatus, cushion-shaped. — ^Filaments erect, 
flexuose, united into small irregular tufts, 2-3 mm. high, 15-20)U. 
broad, slightly enlarged at the base, forming spongy expanding 
layers ; sheaths thick, firm, lamellate, hyaline or brownish ; 
trichomes sparingly falsely branched, 8-12//. broad, olive-green, 
attenuate into a short hair ; heterocysts basal, cells 2-3 times 
broader than long. 

On rocks, Pelvetia canaliculata and other alg^ near high- 
water mark. Not uncommon. 

6. C. parasitica Thur.- — ^Filaments deep blue-green, 0*5 mm. 
high, 9-10/x or more in diam., slightly thickened in the centre* 
swollen and curved at the base, as much as 24/x thick ; sheath 
thin, hyaline, often swollen at the apex ; trichomes 7-8//, broad ; 
cells short, attenuate upwards into a long flexuose hyaline hair ; 
heterocysts basal. Several hormogonia in a sheath, 4-5 times 
as long as broad. 

Growing in the fronds of other algae, particularly Nemalion 
mulUfidum. Rare ; Dorset and Cornwall. 

7. C. aeniginea Thur. Lat. cerygiums^ verdigris-colour 

filaments bright emerald-green, 0*5 mm. high, 9-10 or rarely 

B 
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12/x broad, attached at the base ; sheath relatively thick, often 
hyaline, rarely yellowish at the base, uniform in thickness ; 
trichomes 7—9^ broad, attenuate into a long hair ; heterocysts 
basal, 1 or 2 present, or occasionally intercalary or absent, 
Rare; widely distributed. 


Often mixed ^dth Calothrix confervicola, from which it can be dis- 
tinguished by its bright colour and small size. 



Thur— Filaments cajspitose or velvety, dark 
green or bromush, erect, strmght, closely packed, 1-2 mm. high 
- or more m diam., thickened at the base ; sheaths thick' 
mostly lamellate; trichomes olive- 
green, 8-15p. broad, attenuate at the apex, ending in a hair • 
ceUs short ; heterocysts basal and intercalary. Hormogonia 
numerous m a sh^th, « times longer than the diam s|om 
senate, oblong-cylindrical, smooth. > 1 ■ 
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On rocks and algae between the tide marks. Not uncommon ; 
widely distributed. 

Distinguished from Galothrix confervicola by its numerous intercalary 
heterocysts. 

9. C. vivipara Harv. Lat. producing young alive. 

-—Filaments decumbent and entwined at the base, becoming 
erect and parallel, 3-5 mm. high, 12-24^ broad, somewhat 
fiexuose; pseudo-branches numerous, often in pairs; sheaths 
thick, somewhat mucous, homogeneous, hyaline or yellowish 
brown ; trichomes olive-green, 9— 15jU, broad, attenuate at the 
apices, prolonged into a hair ; length of cells eq[ual to breadth 
or shorter ; heterocysts basal or intercalary, 2-4 seriate. 

Forming velvety coating on rocks. Arbroath. 

10. C. fasciculataC. A. Agardh. Lat. clustered. — 
Stratum indefinite, velvety, dark green ; trichomes tufted, erect, 
straight, attenuate at the apices, ending in a hair ; simple 
when young, later clothed with fascicles of pseudo-branches 
attached a little above the middle of the filament ; heterocysts 
numerous, intercalary. 

Spreading over the surface of rocks near high-water mark. 
Rather rare ; widely distributed. 

Distinguisbed from Oalothrix scopulorum by the groups of pseudo - 
branches and numerous intercalary heterocysts. 

3. DICHOTHRIX Zanard. 

(Gr. cZicAa, in two, and a hair.) 

Filaments subdichotomously branched ; 2-6 trichomes in a 
common sheath ; heterocysts basal or intercalary or absent. 

D. gypsophila Born. & Flah. Gr. gupsos, chalk, philos, 
loving.— Brown or almost black, smooth, in small tufts or strata, 
on rocks near high-tide mark ; trichomes about 0*6 mm. long, 
12-14ju. broad, subdichotomously branched, somewhat attenuate 
at the ends ; sheath rather close, brownish yellow ; articulations 
equal in length and breadth or twice as broad as long ; hetero- 
cysts the size of the trichome, usually 2 or 3 in a series. 

On rocks near high-water mark. Dorset and Devon. 

4. ISACTIS Thur. 

(Gr. ^505, like, and aWs, a beam.) 

Filaments more or less parallel, erect, densely crowded and 
coalescent into a compact layer attached to the substratum, 
simple or sparsely branched ; heterocysts basal. Reproduction 
by spores unknown. Differing from Rivulana in its more simple 
trichomes, which are crowded and more or less parallel. 

L plana Thur. {Rimlaria plana Harv.). Lat. planus 
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Fronds 0-5 mm. thick or less, spread out indefinitely on the 
surface of rock, or growing on other algae, dark green ; filaments 
















mhw/t 













Fig. 24. — DicJwthrix gypsophiJa Bom. & Flah. A. Colony (x •'t- 
B. ( X 8) ; 0. ( X 48) ; D. ( x 300). 

densely crowded, mostly simple ; trichomos 7-9u, broad, light 
blue-green, attenuate, ending in a hair when youno-. 

Not uncommon ; widely distributed. ° 



I sacks 
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var. fissurata Bom. & Blah. Distinguished from Rivularia 
var. confl-uens, by the filaments of which the frond is com- 


mm 


log. 25.^Imctu plana Tbur. A. Colonies on host (x I) ,* B. Long. sect. 
( X 120) ; C. ( X 600) ; D. Apices of trichomes with sheaths { x 600). 

posed being more or less parallel, and not radiating from the base. 
Berwick. 
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5. RIVULARIA C, A. Agardh 
(Lat. rimlus, a small brook.) 

Thallus hemispherical, lobed or globose, solid, hollow, or 
confluent into an expanded stratum ; filaments radiating from 
the centre or from the base, repeatedly falsely branched ; hetero- 


cysts basal. Cyhndrical spores produced in some species near 
the heterocyst. 

Key. 

1. Thallus solid 2. 

Thallus hollow 3. 

2. Filaments readily separating from one another 

underpressure B. Biasolettiana{\). 

Filaments not separating easily R, air a (2). 

3. Thallus firm, sheath scarcely visible, not 

separating easily under pressure 4. 

Thallus soft, filaments separating readily under 

pressure ,* trichomes 5-7‘5ju. broad R. australis (6). 

4. Filaments olive-green, 2-5 ft broad R,nitida [Z). 

Filaments muddy green, 5-1 Oft broad R.bullata{i). 

Filaments dark green, 7-1 2 ft broad R. mesenterica{5). 


1. R. Biasolettiana Menegh. [Schizosijplhon Warremce Gasp.) 
After B. Biasoletto, Italian naturaHst. — ^Thallus gelatinous, 
hemispherical when young, later becoming broadly expanded 
and diffluent, cushion-shaped, often lime encrusted, dark olive- 
green, becoming yellow or brownish on the surface ; filaments 
densely packed, 18/x in diam. ; sheath well developed, lamellate 
or zonate, hyahne or yellowish ; trichomes 5~9/x broad, attenuate 
into a delicate fiexuose hair ; cells near base shghtly shorter 
than broad, J the diam. above ; heterocysts oblong, basal, 1-3 
seriate, or rarely intercalary. 

On rocks at high-water mark. Not uncommon; widely 
distributed. 

2. R. atra Roth. Lat. ater, black. — Thallus blackish green, 
solitary or confluent, as much as 4 mm. diam. ; filaments com- 
pact, not separating easily under pressure ; sheath thin, scarcely 
distinct, hyaline or yellow ; trichomes 2‘^5/x thick, blue-green, 
attenuate upwards into a slender hair ; lower cells scarcely 
longer than broad, upper shorter. 

On rocks and stones, corallines and other algse, between the 
tide-marks. Common. 

var. hemisphserica Born. & Flah.— Thallus hemispherical, 
firm, sohtary or confluent, 3-5 mm. in diam. ; trichomes 2-5-5/f 
in diam. 

var. confluens Farlow. — ^Thallus a flat confluent mass, 2-5 
cm. across ; trichomes 5-7/x in diam. Rather rare ; Devon and 
Northumberland. 

3. R. nitida J, G. Agardh. {R. flicata Carm.), Lat. nitidus, 
polished.— -ThaUus spherical and hollow or expanded and corrugate, 




Rimdaria Rivtjlaeiaob^ 



Fig. 20. — -Bivularia atra Roth. A. Colonies (a) on host ( X |) ; B. ( X 0) ; 
C. Colonies on stone (X |) ; D. Long. sect. ( x 9) ; E. Portion of 
colony ( X 45) ; F. Do. showing basal heterocysts ( X 300). 


as much as 3 cm. in diam., olive-green * filaments closely packed ; 
sheath narrow, indistinct below, more conspicuous above, 
yellowish brown or colourless ; trichomes 2~5ft broad, olive- 
green, attenuate upwards terminating in a hair ; cells 3-4 times 
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as long as broad near the base of the colony, upper cells 
shorter. 

On marine rooks about high-water mark, or places only 
occasionally covered by sea-water. Not uncommon. 

4. R. bullata Berk. (R. nitida Desm.). hebt, btdlaius, 
blistered. — Thallus globose or lobed, firm, as much as 1-25 cm. 
in diam., tufted or gregarious, much compressed when young, 
later hollow and inflated ; substance elastic, not easily torn, 
deep blue-green ; heterocysts basal ; filaments 5-10/x broad, 
attenuate upwards, ending in a long hair. 

On marine rocks at half-tide level. Rare ; south coast and 
Channel Islands. 

5. R. mesenterica Thur. Gr. mesos, middle, enieron, intestine. 
— Frond vesiculose, more or less expanded, somewhat inflated, 
olivaceous or greenish, as much as 4 cm. broad, substance firm ; 
filaments closely united, sheath compressed, narrow, hardly dis- 
tinguishable, hyahne, often yellowish ; trichomes 7~12/i broad, 
attenuate upwards, ending in a hair ; lower cells as long as 
broad, upper ones 3 times as broad as long, slightly contracted 
at the cross-walk 

Rare ; Devon. 

6. R. australis Harv. Lat. australis, southern. — Thallus at 
first hemispherical, later confluent, finally almost globose, 
2 cm. broad, dark green, substance gelatinous ; sheath indis- 
tinct, hyaline or yellowish ; trichomes 3/x broad at the base, 
enlarging upwards to 5-7 -fi/x, finally attenuate into a hair ; 
lower cells somewhat elongate, upper ones 3 times as long as 
broad, somewhat contracted at the cross-walk 

Rare; Devon. 

Family II.— STIGONEMATACE^ 

Filaments free, or forming a pannose or pulvinate stratum, 
or united into definite colonies, more or less gelatinous ; com- 
posed of one or more series of cells in each sheath, resulting from 
cell-divisions in two or more planes ; branches connately 
joined, or sometimes true and false branches present ; cells 
cylindrical, subspherical or irregularly angular ; heterocysts 
intercalary or terminal. Propagation by hormogonia and by 
resting spores. 

1. MASTIGOCOLEUS Lagerh. 

(Gr. mastix, a whip, and koleos, a sheath.) 

Filaments associated into tangled masses, branched, boring 
into mollusc shells or calcareous rock ; one or more trichomes in 
each sheath, attenuate at the apices, terminating into long 
hyaline hairs ; branching both true and false ; heterocysts single, 
terminal or on short lateral branches. Hormogonia formed in 
the piliferous branches. 
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M. testarum Lagerh. Lat. testa, shell. — Forming thin 
membranaceous layers at first, later boring into mollusc shells, 
pale blue-green ; filaments contorted, 6-lOp, thick ; sheaths 
delicate, hyaline; trichomes 
3*5-6/^ thick, cells cylindrical 
or subcylindrical ; heterocysts 
elliptical or spherical, 6-1 8/x 
diam. 

2. BRACHYTRICmA Zan. 

(Gr. brachus, short, and thrix, 
a hair.) 

Thallus formed of filaments 
united into a gelatinous mass ; 
filaments flexuose, arcuate, atten- 
uate into a hair at the apices, 
branching both true and false ; 
sheath distinct and tubular in 
young filaments, later confluent ; 
heterocysts intercalary. 

B. Balani Born. & Flah. 

Balamis, the acorn barnacle.— 

Thallus black or brown, about 
6 mm. in diam. ; trichomes 5-6ja broad, torulose ; cells very 
irregular, spherical, oblong, or disc-like and as much as 3 times 
as broad as long ; heterocysts much larger than the other cells. 

Very rare ; Devon and Dorset. 

Family III.— SCYTONEMATACE.® 

Filaments di:fferentiated into a basal and a terminal portion, 
simple or branched, formed of a single cell row ; hairs absent. 

1. mCROCHZETE Thur. 

(Gr. mikros, small, and c7^a«’^e, loose flowing hair.) 

Filaments simple, fixed at the base, erect ; trichomes single 
in each sheath. Resembling Calothrix, but distinguished by 
the filaments never terminating in a hair. 

Key, 

Filaments 6-7 /.t broad, forming greyish patches on 

old shells JMi, grisea, 

Filaments 12^ broad, occurring in stellate tufts on 

other algae ^ Af . ceruginea, 

M. grisea Thur. Lat. griseus, grey.— Thallus tomentose, 
orbicular, blue-green or greyish, becoming violet when old; 
filaments about 1 mm. long, 6— 7jU in diam., arcuate, swollen 
at the base ; sheath thin, hyaline ; trichomes 5-6)u. broad, oHve- 



Fig. 27. — Mastigocoleus testarum 
Lagerh. Colony ( x 220). 
(After Bomet and Flahaiilt.) 
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green ; articulations 2-3 times broader than long ; heterocysts 
basal, hemispherical. 

Forming patches on old shells. 

Closely resembling Oalothrix, except that the filaments end in a rounded 
cell, not a hyaline hair. 



Fig, 28. — Brachytrichm Balani Born, & Flab. A. Colonies ( x f ) ; 
B. ( X 6 ) ; C. Sect, of colony ( x 60 ) ; I). { x 930 ). 


M* aemginea Batt. Lat. mruginms, verdigris - green. — 
Thallus tufted ; filaments 12 fju broad ; trichomes 6~7/x broad ; 
articulations about twice as broad as long ; sheath thin, uniform, 
hyaline ; trichomes blue-green ; heterocysts basal, oblong or 
hemispherical. 

Occurring in stellate tufts on the fronds of Bhodocliorton 
Roihii and E. floridulum in shallow sandy pools near high-water 
mark. Berwick. 
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Family IV.— NOSTOCACEJi: 

TliaUus floating, single or gregarious; of definite globular, 
ovoid or regularly lobate form, or irregularly expanded, solid 
or bollow, soft to firmly gelatinous ; trichomes unbrancbed, 
never attenuate and ending in a hair, both extremities similar ; 



2i}.-~^MicrochceCc grwcu Tliur. A. Colonies bn old shell (X|); 
B> Group of trichomes { X 300) ; C. Hormogonia ( X 300). 

heterocysts present. Propagation by hormogonia and resting 
spores. 

1. NOSTOC Vaucher 
(Name used by Paracelsus.) 

Thallus mucous, gelatinous or coriaceous, usually oblong 
or globose when young, later assuming a variety of forms, solid 
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or liollow, usually with a firm exterior, floating or attached, 
composed of numerous intertwined, contorted filaments with 
thin walls and a thick gelatinous sheath; trichomes usually 
torulose, cells cylindrical or subglobose ; heterocysts terminal. 
Intercalary spores present, spherical to oblong, seriate, beginning 
midway between the heterocysts and developing centrifugally. 

Key. 

Microscopic, among and in the cells of other algse ... N. entophytuni. 
Forming roundish gelatinous masses among 

Enterom7rpha e^nd other algsQ N. Linckia. 

N. entophytum Born. & Mali. Gr. entos, within, pJiyion, a 
plant. — Thallus minute, not visible to the naked eye, blue-green 
or brownish, densely aggregate; sheath distinct, more or less 
hyahne or dingy brown ; trichomes 2-5-3/x broad, torulose; 
vegetative cells flattened or spherical ; heterocysts larger than 
neighbouring cells. Spores spherical or flattened, broad, 

rarely oblong, 8p- or more in length. 

Among and in the cells of other algm. Rare ; Cumbrae. 

N. Linckia Born. {Monormia intricata Berk.). Linckia Mich., 
an old genus of blue-green algae. — Thallus gelatinous, forming 
roundish colonies, seruginous or brownish with age ; filaments 
contorted, intertwined or spiral, enclosed in a conspicuous 
sheath ; trichomes 3*5-4ja in diam. ; cells spherical or flattened ; 
heterocysts 5-6/x in diam., globose or sub-globose. Spores 
seriate, developing on either side of the heterocysts, sub-globose, 
7-8 ja by 6-7/x ; membrane hyaline or brownish, smooth. 

Rare ; Gloster, Kent, Norfolk and Cumbrae. 

2. ANABffiNA Bory 
(Gr. a'liabaino, I rise up, mount.) 

Trichomes cylindrical or slightly tapering at the ends, without 
a sheath, or in some species with a thin mucous tegument ; 
existing apart or united loosely into a stratum ; heterocysts 
intercalary. Spores single or seriate, spherical to cylindrical. 


Key. 

Trichomes curved, entangled; spores elliptical IJ 

times as long as broad A. variabilw. 

Trichomes straight or very slightly curved ; spores 

oblong, 2-3 times as long as broad A. lorulosa. 


A. variabilis Kiitz . {Sphcerozyga Thwaitesii Harv. ) . — ^Forming 
a thin gelatinous stratum ; trichomes flexuose, moniMform, 
mucilaginous, d-Gp, in diam., terminal cell obtuse, conical ; 
heterocysts spherical or oval, 8[jl by G/x. Spores elhptical, usually 
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seriate, developing centrifugally from midway between the 
lieterocysts ; walls brownish, smooth. 

In brackish water. Probably not -uncommon: widely 
distributed. 



Fig. 30 . — Nostoc Linchia Born. A. Portion of trichome with spores ( X 430) : 

B. Germinating spore ( X 430) ; C. Group of germinating spores ( x 220) : 

D. Spores obtained in eidture ( x 430). (After Bornet and Thuret.) 

A. torulosa Lagerh. {S^phcrrozyga Carmichcelii Harv.). 
La>t. torulosus, cylindric wdth swollen portions at intervals. 
— Forming a thin 
stratum, consisting of 
free, simple, monili- 
form trichomes, inter- 
rupted by somewhat 
angular heterocysts. 

Spores elongated, ob - 
long, 2 or 3 times as 
long as broad, begin- 
ning from the cells 
nearest the hetero- 
cysts and developing 
centrifugally. 

On decaying heaps of marine algae and in brackish water. 
Not uncommon ‘ widely distributed. 



46 


Myxophyce.® 


Anahmna 



Species inquirendae. 

A. Broomei Batt. {^2^1icBrozyga Broomei Thur.). After C. E. 
Broome, British cryptogamist. — “ Spores nnmeroixs, elliptical, 
twice as long as wide, not much exceeding in width the ordinary 
cells, commencing to he formed from the cells nearest the con- 
necting cells ; connecting cells smooth, suhquadrate, rather 
longer than wide.” (Thwaites’s MSS.) 

On dead leaves of Myriophyllum in a brackish ditch. 
Gloster, near Bristol. 

A, Berkeleyana Batt. {S, Berkeleyana Thwaites). After the 
Eev. M. J. Berkeley, British cryptogamist. — Spores large, twice 
the width of the ordinary cells, oblong, half as long again as 
wide, becoming browui when mature, generally two on each 
side the connecting cell, which is sphaeroidal, slightly compressed. 
Young filaments included, one or several together, in a defined 
mucous sheath.” (Thw^aites’s MSS.) 

“ Scattered among the filaments of Conferva fracta'' in a. 
brackish ditch. Gloster. 


3. NODULAEIA Mert. 

(Lat. nodulus^ a little knot, referring to the intercalary hetero- 

cysts.) 

.Filaments free, simple, moniliform or cylindrical, consisting 
of ordinary vegetative cells and intercalary heterocysts ; sheath 
delicate, enclosing one trichome. Besting spores formed from 
vegetative cells. 

Key. 

Cells almost as long as broad ; spores spherical ... N. Harveyana. 

Cells much shorter than their breadth ; spores 


elliptical 



Fig. 32 . — Nodularia spumigma 
Mert. var. litarea Bom. Sc. Flah. 
A. Filament ( x 220) ; B. Portion 
showing heterocysts ( x 430) ; 
C. showing spores ( X 430). 


N.spumigena. 

N. Harveyana Thur. After 
W. H. Harvey, Irish algologist. 
{S permosira Harvey ana 
Thwaites). — Filaments much 
curved, cells almost as long 
as broad ; heterocysts subquad- 
rate, rather longer than wide, 
equal in breadth to ordinary 
cells ; sheath inconspicuous. 
Spores spherical, intercalary, mo - 
niiiform, nearly twice the diam . 
of the cells. 

Bare ; Gloster, Northumber- 
land and Wales. 

N. spumigena Mert. var. 
litorea Born. & Flah. {8per- 
mosira litorea Kiitz.), Lat. 
spuma, foam, genus, offspring, — 


NoMma ^ 

Forming a deep green fleecy covering to floating plants on wMch 
it occurs ; filaments straight or curved, simple, cylindrical ; 
sheath dehcate ; cells lenticular, much shorter than their 
breadth ; heterocysts compressed, sometimes reddish. Spores 
elliptical, intercalary, in chains, deep brown when mature. 

Bare; widely distributed 


OHLOROPHYCE^ 


Key to Genera. 


1. Thallus of one or more uninucleate 

cells 

Thallus coenocy tic 

2. Cells in non-fiiamentous colonies or 

solitary 

Thallus formed of cells united into 
filaments 

3. Cells spherical, free-floating 

Celk not free-floating 

4. Endophytic 

Not endophytic * 

5. Cell ovoid, with rudimentary stipe ... 

Cell without stipe — 

6. Zoospores formed within an inner in- 

vesting wall .... 

No inner investing wall 

7. Cell attached by a stipe formed by the 

elongation of its wall .............. — 

Cell without stipe formed from its 
own wall 

8. Forming slippery patches on rocks ... 
Epiphytic on Pilayella and other 

Algae 

9. Cells united into a conspicuous gela- 

tinous layer 

Gelatinous layer not conspicuous, 
cells united into colonies, some- 
times appearing filamentous 

10. Cells embedded in amorphous jelly, 

daughter cells included in the per- 
sistent wall of the mother cell ... ... 
Cells in gelatinous mass, having the 
form of branching filaments ......... 

1 1 . Thallus vesicular 

Thallus otherwise...................... 

12. Filaments interwoven to form a com- 

plex thallus 

Filaments not so interwoven ......... 

13. Occurring in the interior of shells of 

molluscs 

Growing elsew'here 

14. Erect axis with branches of one or 

more orders, mostly plumose 

Axis not erect ...... . . . 



3. 


IG. 

Halosphsera (j). 54). 

4. 

5. 

6 . 

Codiolum Petrocelidis (p. 53). 
Chloroohytrium (p. 49). 

Sykidion (p. 51). 

7. ' 

8 . 

9. 

Codiolum (p. 53). 

Characium (p. 52). 

10 . 


Protocoecus (p. 51). 


Gloeocystis (p. 56). 

Prasinocladus (p. 54). 
Halicystis (p. 98). 

12 . 

Codium (p. 104). 

13. 

Ostreobium (p. 100). 

14. 


Bryopsis (p. 97). 
15. 
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15. Producing oogonia and antheridia ; 

zoospores multinucleate, at the ends 

of the branches Vaucheria (p. 102), 

No sexual organs ; zoospores uni- 
nucleate, in sporangia shut off from 
the frond by a double wall ......... Berbesia (p. 99). 

16. Thallus filamentous, the filaments 

occasionally united laterally into a 

pseudo-parenchymatous disc 17. 

Thallus membranous, fiat or tubular 36. 

17. Living in the substance of the shells of 

molluscs Gomontia (p. 96). 

Not shell-boring 18. 

18. Filaments united laterally into a 

pseudo-parenchymatous membrane 19. 

Filaments not so -united 23. 

19. Forming a regular monostromatic disc 20. 

Forming a poiystromatic disc 22. 

20. Setaj or hairs more or less abundant... Ochlocha 2 te (p. 58). 

Neither setse nor hairs 21. 

21. Disc formed of filaments radiating 

from the centre Pringsheirnia (p. 66). 

Disc formed of irregular filaments ... Endoderma (p. 61). 

22. Horizontal layer producing erect fila- 

ments with terminal or lateral 

sporangia Pilinia {p. 60). 

Erect filaments absent Ulvella (p. 64). 

23. Filaments imbranched, sometimes 

with occasional short spine- like 

ramuli 24. 

Filaments branched.. 28. 

24. Filaments of a single series of cells 25. 

Filaments consisting in part of several 

cell-series, not all in one plane, 

filiform .................................... Prasiola crispa (p. 79). 

25. Ghromatophore a zonate band or 

parietal disc Dlothrix (p. 55). 

Ghromatophore lining the cell, con- 
tinuous or netted 26. 

26. Gells more or less barrel-shaped ...... 27. 

Gells cylindrical ; with tendency to 

horizontal growth, and rhizoidal 

branches Khizoclonium (p. 93). 

27. Filaments gelatinous, sometimes two 

united laterally, sometimes with 

short ramuli Urospora (p, 95) , 

Filaments not gelatinous, harsh to the 

touch. Chcetomox’pha (p. 90). 

28. Endozoic or endophytic, more rarely 

epiphytic... 29. 

On mud, stones, epiphytic, or free- 
floating " 34. 

29. In outer coat of shells of molluscs ... Tellamia (p, 63). 

Endo- or epiphytic 30. 

30. In cell walls of algae or among the cells 

oi Zo$iera Endoderma (p. 61). 

Endophytic in the tissues of other 
algae, more rarely epiphytic ; setae 
or hairs present 31. 
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31. Hairs spiral Phseophila (p. 58). 

Hairs or setae straight 32. 

32. Setae arising from small special cells... Bolbocoleon (j>. 59). 

Setae arising from cells of the filament 33. 

33. Setae arising from horizontal cells ...... Blastophysa (p. 01). 

Setae arising terminally from erect cells Acrochaete (p. 57). 

34. Branches usually short, many of them 

rhizoidal Rhizoclonium (p. 93). 

Branches similar to the axis 35. 

35. Profusely branched, rhizoidal branches 

present; cell- division largely inter- 
calary Spongomorpha (p. 88). 

No rhizoidal branches ; cell- division 

chiefly terminal Cladophora (p. 81). 

36. Thallus tubular 37. 

Phallus flat 38. 

37. Cells in groups of four, which form 

easily separ^le longitudinal series Capsosiphon (p. 75). 

Seriation less distinct or lacking ...... Enteromorpha (p. 67). 

38. Attached by one surface Protoderma (p. 00). 

Attached at the base of the thallus ... 39. 

39. Frond narrow, attaining a length of 

several cm., 1-4 cells wide.... Percursaria (p. 76). 

Frond broad, membranaceous 40. 

40. Membrane distromatio IJlva (p. 70). 

Membrane monostromatio 41. 

41. Cells in more or less distinct series in 

two directions, plastid stellate; 

reproduction by akinetes Prasiola (p. 78). 

Cells not in series, plastid parietal; * 

reproduction by motile spores ... Monostroma (p. 72;. 

Subclass.— ISOKONT.E 

Unicellular, multicellular or coenocytic ; reproduction 
by zoospores or planogametes with 2 or 4 equal cilia, 
or if miiltinucleate with the cilia arranged in pairs or in a circle, 
as in Derbesiace^e. 

Order I.— PROTOCOCCALES 

Vegetative cells non-motile, solitary or in groups, rarely 
filiform ; ^ cells usually uninucleate, rarely multinucleate ; plastid 
usually single, disc-like or cup-shaped. 

Eamily I.— PEOTOCOCCACEHS 

Unicellular, spherical or pyriform, rarely irregular ; attached 
or free-floating. Asexual reproduction by zoospores or aplano- 
spores ; sexual reproduction where known, by gametes. 

1. CHLOROCHYTRniM Cohn 

(Gr. cMorG8, green, and chutrion, a small pot.) 

Thallus endophytic, unicellular, round, oval or reniform; 
chromatophore with radial prolongations or continuously 


50 


Ohloeophycb^ OMorochytrium 

covering the outer wall and having one or more pyrenoids. 
Asexual reproduction by 2- or 4- ciliate zoospores or by akinetes ; 
sexual reproduction by 2-ciliate isogametes, conjugating before 
or after separation from the parent ; resulting zygote motile 
with 4 cilia, later coming to rest and penetrating the host. 


Key, 

1. Vegetative cells sub-hemispherical, base 

flattened C. dennatocolax (4). 

Vegetative cells globose or elliptical 2. 

2. Vegetative cells elliptical when single, irregular 

when crowded (7. immcrsum (1). 

Vegetative cells globose 3. 

3. With one pyrenoid, cells 16-26/x in diam G. Cohmi (Z). 

With many pyrenoids, cells 80-100fi in diarn.... G. indusum (2). 


1. C. immersum Massee. — Cells ellipsoidal, irregular when 
crowded, depressed, neck short, protruding. Zoospores elongate- 
pyriform, with 2 cilia about three times the length of the body. 

Sunk in the thallus of ScMzonema Dillwynii and Callithamnion 
roseum. Yorkshire. 



Fig. 33 . — Chlorochytrium indusum Kjellm. A. Surface view of host 
{Dilsea eduUs) showing vegetative thalli ( x 30) ,v B, Long, 
sect. (X 30); 0. Single thallus embedded in host (x 130); L. Zoo 
spores ( X 130). 

2. C. indusum Kjellm.—Vegetative thallus spherical or sub- 
spherical, SO-lOO/t broad, becoming slightly elongate and 
conical during formation of zoospores, later flask-shaped, ovoid 
or ellipsoidal, the apex later protruding from the xflant and 
forming an ostiole for the emission of spores ; plastid covering 
the whole surface ; many pyrenoids present. 

Sunk in the thallus of Dilsea edulis. Common; widely 
distributed. 


Protococcus 

3, C. Cobnii Wright {Chlorocysiis Cohnii Reinke). After 
Ferdinand Cohn, German botanist —Cells 16-26 fx in diam., more 
or less spherical ; plastid bright green, more or less star-shaped, 
nsnally only partly covering the cell-wall, but sometimes com- 
pletely ; one pyrenoid. Zoospores of two sizes, one spherical, 
6~7/x in diam., the other pyriform, 2*5-3*5/x in diam., both 4- 
ciliate, escaping through an opening in the cell-wall ; conjugation 
not observed. 

On various species of Schizonema, PolysipJionia and other 
algse. Not uncommon; widely distributed. 

4. C. dermatocolax Reinke, Gr. derma, skin, and kolax, an 
imitator.— Cells 30 x20/x, rounded or oval seen from above, nearly 
plane from below ; external surface convex, subhemispherical 
or sub-conical. Asexual reproduction by zoospores 4-6ja long, 
escaping by an opening in the end of the papilla formed at the 
apex of the cell. 

Rare ; Northumberland, Wales and S.W. Scotland. 


green, 


2. PROTOCOCCUS Rabenh. 

(Gr. frotos, first, and kokkos, a seed.) 

Cells globose or angular by mutual pressure, solitary or 
irregularly aggregated ; wall thin, contents bright 
granular ; plastid single, usually 
saucer-shaped, often lobed. Vege- 
tative reproduction by cell- 
division ; other forms of repro- 
duction very rare. 

P. marinus Kiitz.-— Cells globose 
or slightly irregular, simple, free, 

60/x in diam., with dark reddish 
granular contents. 

Occurring among other algae. 

Rare ; Dorset. 

3. SYKIDION Wright 
(Gr. sukidion, a small fig.) 

Plants epiphytic, vegetative 
thallus consisting of a single cell, 
sessile or substipitate ; plastid 
more or less cup-shaped. Repro- 
duction by 2-ciliate zoospores 
formed within an inner cell-wall, 
and escaping through the apical 
portion of the cell ; aplanospores also formed. 

S. Dyeri Wright. After Sir W. Thiselton Dyer, British 
botanist. — Cells globose, subpyriform or irregularly pentagonal; 



Fig. Z4i,—Frotococcit8 'tnarirms 
Kiitz. Vegetative cells ( x 
400 ). 


jI 
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attached by a narrow basal portion : cell contents bright 
green.' 

Epiphytic on Rare; Ireland and Wales. 



Fig. 35 . — Sykidion Dyeri Wright. Epiphytic on Rhizoclonium riparium 
var. CasparyL A, ( x 60) ; B. ( x 300). 



B 

Fig. 36 . — Cluiracmmmarinum 
Kjellm. A. Epiphytic on 
Pilayella litioralis ( X 60) ; 
B. Plants ( X 250). In- 
dividual plants attached to 
host. 


4. CHARACIUM A. Br. 

(Gr. characion, a small stake or 
pole.) 

Unicellular, solitary, epiphytic, 
round, elongate or ellipsoid, ovoid; 
apex rounded or acute, attached 
by a pedicel formed by the pro- 
longation of the cell-wall ; plastid 
bell-shaped, with one pyrenoid. 
Reproduction by large and small 
spores (macro- and mierozoo- 
spores ?) ; fusion not observed. 

C. marinum Kjellm.— Obo void, 
sometimes scarcely stipitate, 40/x 
by 12-5/x. ^ 

On Pilayella litioralis and other 
algae. Probably not uncommon ; 
Berwick and Cumbrae. 


Godiolum 


Protococoacbje 
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5. CODIOLUM A. Br. 

(From a genus of the Chlorophyceae.) 

Unicellular, ovoid, sub-cylindrical or clavate ; cell-wall 
prolonged into a pedicel with flattened exjpansion for attach- 
ment ; plastid with several pyrenoids. Asexual reproduction 
by 4-ciliate zoospores formed in large numbers in the cell. 

Key. 

1. Oells with a long pedicel 2. 

Cells with the pedicel short or wanting G'. Petrocelidis {‘d). 

2. Cells up to 1-5 mm. long, clavate head 2-3 times 

as broad as hyaline pedicel C. gregarium (1). 

Cells up to 2-5 mm. long, clavate head 1| times 

as broad as pedicel C. piisillum {2). 


1. C. gregarium A. Br. — Clavate 
head narrow, delimited from the 
hyaline pedicel, up to 500/x by 
100/x ; pedicel unbranched, almost 
cylindrical, slightly enlarging up- 
wards, up to 1 mm. long, 20-30 [x 
broad, with disc-like basal attach- 
ment. 

Forming slippery green patches 
on the surface of rocks near high- 
water mark. Bare ; Devon and 
Berwick. 

2. C. pusillum Foslie. Lat. 
pusillus, very small. — Cells 2-5 mm. 
long ; apex obtuse, 30-60/t in breadth 
at the clavate head, 8-14/x near the 
base; head and pedicel usually of 
about equal length. 

On rocks in the littoral belt. 
Bare ; widely distributed. 

3. C. Petrocelidis Kuck,— Clavate 
head ovoid or obovoid, 65-90 /a by 
20-30/i ; pedicel short or absent, 
often tapering below into a sharp 
point. 

Growing within the thallus of 
species of Petrocelis. Not un- 
common; Northumberland and 
Scotland. 



Fig. 37 , — 'Godiolum grzgarium 
A. Br. Plants (x30). 
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Fig. 38 . — Frasinocladus lub7icus 
Kuck. A. Portion of colony 
( X 625) ; B. Single cell { X 850) ; 
C. Zoospore ( x 850). 


6. FRASINOCLADUS Kuck. 

(Lat. prasinuSy grass-green, and 
Gr. a branch.) 

Cells borne on much-branched 
gelatinous stipe ; plastid plate- 
like when young, later filling 
the cell, pyrenoid bowl-shaped 
enclosing the nucleus. Asexual 
reproduction by longitudinal 
division, rarely transverse, also 
by formation of 4-Giliate zoo- 
spores with eye-spot ; sexual 
reproduction not observed ; 
akinetes not known. 

F. lubricus Kuck. Lat. 
luhricus^ shppery.-— -Cells uni- 
cellular, borne in colonies on a 
branched gelatinous stipe ; vege- 
tative cellsoval, 13-20/iby7-llja; 
plastids plate- or ribbon- like. 

Very rare ; Plymouth. 


Family II.— HALOSPHiERACE 

Unicellular, spherical, rela- 
tively large ; cell thin- walled, 
uninucleate with numerous 
disc-shaped plastids. Asexual 
reproduction by zoospores and 
aplanospores. 


1. HALOSFHffiRA Schmitz 
(Gr. hals, the sea, and sphaira, a 
sphere.) 

Cells globular, free-floating, 
uninucleate; plastids numerous, 
parietal. Asexual reproduction 
by 2-ciliate zoospores. 

H. viridis Schmitz. Lat. 
viridis, green.— Minute, 550- 
620/x broad; cell-wall hyaline, 
thick, vacuole central ; plastids 
. parietal, numerous, irregularly 

Schmitz. A.Dxirtogformationof pale green ; pyrenoids 

zoospores; B. Part of the peri- spherical; nucleus single, 
pheral plasma during formation of nucleolus obscure. Zoospores 

Probably not uncommon ; Plymouth. 



39 . — Halosphcera 


Ulothrix 


Ulotrichace^ 


Order IL—ULOTRICHALES 

Simple or branched filaments, sometimes membranaceous, 
rarely in groups ; cells uninucleate ; plastid usually single, 
ribbon-, disc-, net- or star-shaped, usually with one or more 
pyrenoids. 

Family L—ULOTRICHACEi® 

Frond usually an unbranched, uniseriate filament, rarely 
partly multiseriate ; cells uninucleate, all capable of producing 
spores, with the exception of the basal cell ; plastids ribbon- 
like, disc-shaped or forming a network, usually with one or more 
pyrenoids. Asexual reproduction by 2- or 4-ciliate zoospores, by 
akinetes or aplanospores ; sexual reproduction by the conjuga- 
tion of 2-ciliate zoogametes. 

1. XJLOTHRIX Kiitz. 

(Gr. 02^^05, shaggy, and a hair.) 

Filaments simple or rarely branched, composed of a single 
series of uninucleate cells, all capable of division and spore- 
production, except the basal attachment cell ; filaments grass- 
green, soft and flaccid, at first forming tufts attached at the 
base, later becoming entangled ; cells never long in proportion 
to their breadth ; plastid rib^bon-like with one or more pyrenoids. 
Asexual reproduction by akinetes and aplanospores, also by 4- 
ciliate zoospores, formed 1--4 in each cell ; sexual reproduction 
by 2-ciliate gametes, formed 8 or more in a cell, germinating after 
conjugation. External conditions may induce modifications 
of the normal processes, filaments breaking up into individual 
cells and passing into a stage. 

Key, 


1. Cells of the filaments shorter than broad 2. 

Cells as long as, or longer than broad U, implexa (1). 

2. Cells 10-25^ broad ; not markedly gelatinous ... U,flacca (2), 
Cells more than 25/i broad ; gelatinous and glossy 

when dr^^ U, speciosa {^). 


1 . IF. implexa Kiitz. {Lyngbya Cutlerice Harv.). Lat. implexns, 
interwoven. — ^Forming soft light green tufts, individual fila- 
ments curved but not twisted ; cells sometimes slightly swollen 
at the middle, almost quadrate, 6~15ju. in diam. ; plastid occupy- 
ing only the middle of the cell when young, often an incomplete 
ring. Fertile cells not swollen or increased in width. 

On rocks or stones in estuaries. Rare ; widely distributed. 
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UlotJirix 


2. U. flacca Thur. (Lyngbya flacca Harv. and L, GarmichaeUi 
Harv.). Lat. flaccus, flabby.— Forming bright or dark green 

tufts; cells 10-25 jL 6 in diam., 
shorter than broad ; filaments 
simple or bearing a few slender 
branchlets ; cells attaining 50/x- 
diam. during spore formation, 
swollen in the middle ; plastid 
occupying the whole of the cell, 
with 1"3 or more pyrenoids ; 
substance soft, adhering to 
paper. 

On rocks 
between the 
uncommon. 

3. U. speciosa Kiitz. 

{Lyngbya speciosa Carm . ) . Lat . 
sjpeciosus, showy.— Forming 

widely spreading strata cover- 
ing rock surfaces and Fuci. 
Filaments almost twice as 
broad as in U. flacca, at first 
straight, later becoming curled and crenate ; plastid filling the 
cell. 

Rare ; widely distributed. 



and various algae 
tide-marks. Not 


Fig. 40 , — Ulothrix flacca Thur. A. 
Base of filament ( x 380) ; B. 
Portion of vegetative filament 
( X 380) ; C. Cells containing 
gametes ( x 450). 


Family IL—CH/ETOPHORACE/E 

Fronds generally filamentous, usually much branched, 
sometimes united into disc-like expansions ; cells uninucleate, 
with band or disc-shaped plastids, often somewhat divided or 
with projections, pyrenoids one or rarely more ; hairs usually 
present, varying in character. Asexual reproduction by 4-ciliate 
or 2-ciliate zoospores, by aplanospores and akinetes ; sexual 
reproduction by gametes in some genera. 

1. GKEOCYSTIS Naeg. 

(6r. gloios, gelatinous, and kustis, a bladder.) 

Cells spherical or ovoid with thick wall, solitary or several 
together in a common gelatinous sheath ; protoplast often con- 
taining reddish oil-drops. Vegetative reproduction by cell- 
division in three directions ; asexual reproduction by 2-ciliate 
zoospores ; akinetes also formed. 

G. adnata Naeg. — ^Thallus laterally expanded, gelatinous, 
firm, yellowish brown ; cells globose or oblong, twice as long as 
broad, 7*5-12*5ja broad ; protoplast brownish green, granular ; 
sheath hyaline, striate. 

Rare ; South Coast and Berwick. 


Acrochoete 
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2. ACROCHfflTE Pringsli. 

(Gr. akroSj the apex, and chaite, a bristle.) 

Thallus mioroscopic, epiphytic, consisting of creeping 
branched filaments ; branches small, irregular, sometimes erect, 
ending in a colourless hair. Zoospores numerous, developed in 
one of the cells of the procumbent branches or in the end cell of 
the branchlets. 

Zcy. 

Cells 2-6 times as long as broad repeals. 

Cells less than twice as long as broad A, parasitica. 


A. repens Pringsh. Lat. repens, creeping. — ^Vegetative cells 
elongate, 7-9^ thick and 2-6 times as long as broad ; short 
erect branches often unicellular, ending in 
a hyaline hair. Zoospores frequently 
formed in the end cells of the branchlets. 

Creeping on the surface of Chorda Filum, 
Leathesia, and other algae. Rare ; Dorset 
and Cumbrae. 

A. parasitica Oltm. — Creeping fila- 
ments 8-12p. in diam. ; cells about 1| 
times as long as broad; plastid disc- 






B 


Fig. 4:l.—^Qlmocystis 
adnata ISTaeg. A, 
( X I) ; B. Vegetative 
cells ( X 600) ; 0. Zoo- 
spores ( X 600). 



Fig. 42 . — Acrochoete rep&m ‘BringBlix. (x 280.) 
(After Pringsheim.) 


shaped, one pyrenoid. Sporangia sub-clavate, usually project- 
ing above the surface of the host plant, about 25/x by 10-12/i. 

In old fronds of Fucus, Probably common ; Northumber- 
land and Devon* 
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3. PHfflOPHILA Hauck 

(Gr, brown, and friend.) 

Tballus microscopic, epiphytic, consisting of creeping, 
branched, articulated filaments; cells large, soft, colourless, 

often bearing elongate 
hyaline hairs. Zoospores 
numerous, formed in the 
vegetative cells. 

P. dendroides Batt. 
{Ochlochcete dendroides 
Crouan and Pteop/wZa 
florideamm Hauck) . 6r . 
dendron, a tree, eidos, 
resemblance.—Bilaments 
irregularly branched, be- 
tween the cortical cells 
of the larger algse, or 
creeping on the surface 
of the thallus ; rarely forming a continuous cell-layer ; cells 
12-40ja thick, longitudinally elongate, swollen at intervals, 
sometimes bearing hyafine hairs. 

On other algae and Zostera. Rare ; Dorset. 

4. OCHLOCHiETE Thwaites 
(Gr. ochlos, a multitude, and cJiaite, a bristle.) 

Much branched procumbent filaments adpressed to the 
surface of the host* cells longitudinally elongate, not swollen 


at the base. 

Key. 

On grass steins in brackish water 0. hystrix. 

Epiphytic on other algse and Zostera ; marine O. ferox, 


0. hystrix Thwaites. Gr. hysirix, a porcupine. — Disc-like, 
frequently irregular in outhne, minute, pale green, hoary ; fila- 
ments closely adpressed, adhering firmly to the substratum, 
radiating from a central point, irregularly branched, frequently 
cohering laterally ; cells oblong, cell-wall elongated into a rigid 
tubular bristle. Fructification not known. 

On stems of grasses in brackish water. Very rare ; Studland 
and Bristol. 

0. ferox Huber. Lat. /erorr, fierce.— -Filaments radiating 
from a centre, more or less closely united to form a round or 
irregular disc ; branching lateral, an occasional branch rising 
above the rest and forming locally a tissue 2 cells thick ; cells 
round or angular, as much as SO/jl in diam. ; plastid parietal 
with one pyrenoid ; setae tubular, continuous with the cells. 



Fig. 43 . — PhceopMla dendroides Batt. Show- 
ing vegetative cells and zoospores. 
(X 200.) (After Huber.) 



OcModicete Ch^tophobaob^ o\) 

Central cells enlarged to form sporangia, as mucli as 30/x in 
diam. 

Epiphytic on other algae. Bare ; S.W. Scotland. 


■OchlocJmteferox Huber. A. On Ghmto^norplia ( X 1) ; B. ( X 60) 
0. Long. sect. ( X 300). 


5. BOLBOCOLEON Pringsh. 

(Gr. holhos, a bulb, and holeos^ a sheath.) 

Thallus minute, epiphytic or creeping among the tissues of 
other algae ; filaments creeping, branched, formed of rounded or 


pig. 45. — Pringsh. ( x 160.) (After Pringsheim.) 

horizontally elongated cells bearing on their upper sides single 
or clustered cells prolonged into hyaline hairs ; plastid of the 
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Bolhocoleon 


noii-piliferous cells plate-like, perforate, with 5-10 pyrenoids, 
that of the piliferous cells irregular, toothed, with 2 pyrenoids. 
Zoospores produced from the non-piliferous cells on the upper 
side. 

B. piliierum Pringsh. Lat. pilus, a hair, fero, I bear. — ■ 
Non-piliferous cells 12-1 in diam. and 2-4 times as long as 
broad ; piliferous cells swollen at the base. 

On the surface of various algae. Probably common ; widely 
distributed 

6. PILINIA Klitz. 

(Lat, a hair.) 

Tufts densely aggregate, crustaceous, thin, spongy, ohve- 
green ; erect filaments arising from procumbent filaments. 
Zoosporangia sub-spherical, bearing 20-35 zoospores, formed at 
the end of the branches. On wood, stones and shells. 



Fig. 40 . — PUinia riniosa Kiitz. A. Erect filaments arising from pro- 
cumbent filaments ( x 400) ; B. Much branched filament ( x 400) ; 
C. Zoosporangium ( X 850). 


P. rimosa Kiitz. Lat. rimosus, having cracks. — Crustaceous, 
adnate to the host, having pores at first, traversed later by 
cracks and fissures, mucilaginous, 335-600 jtr high ; filaments 
much branched ; vegetative cells 5-8*5 rarely 9-5ja long, diam. 
equal to twice the length. 

On wood, stones and shells. Dorset, Norfolk and 
Northumberland. 


Blastophysa 
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7. BLASTOPHYSA Reinke 
(Gr. blastos, a bud, and ^husa, a bladder.) 

Tballus bladder-like, minute, multinucleate ; plastid parietal, 

nlate-like, polygonal. i x 

B rhizopus Reinke. Gr. rhiza, a root, pous, a foot. 
Vesicle minute, 50-120/a in diam., bearing elongate colourless 
rhizoidal filaments and sometimes colourless hairs ; plastids 



Fig. 47 . — Blastophysa rhizopus Reinke. A. Vesicle with two rhizoids and 
two groups of hairs ; B. Vesicle showing daughter cells and formation 
of new plant at the apex of a rhizoid ( X 150). (After Reinke.) 

angular, forming a reticulum ; cells multinucleate. Eeproduction 
by the formation of numerous daughter cells within the mother 
cell, also by the formation of new cells at the tips of the 
rhizoids. 

Epiphytic on Hildenhrandia and on the attachment organ 
of Dumontia fiUformis. Eare ; widely distributed. 

8, ENDODEEMA Lagerh. (inch EPICLADIA Eeinke) 

(Gr. inside, and c?ema, a skin.) 

Plants microscopic; hairs absent; thallus composed of creep- 
ing, irregular, much-branched filaments growing on or within 
other algae ; growth principally by division of terminal cells ; 
plastid a parietal band with one or more pyrenoids. Eeproduc- 
tion by 2-ciliate zoospores. 


62 Chloeophycb^ Endoderma 

Key. 

1. FoiTtning a pseudoparenchymatous disc bearing 


free filaments at the margin. On Flustra, 

A Icyonidium and Sertularia i?. Flustrce (4 ) . 

Without a pseudoparenchymatous disc 2. 

2, Several pyrenoids in each cell F* Uptodimte ( .3 ) . 

One pyrenoid in each cell... 3, 

3. Cells 3-8 in diam., 1-6 times as long as broad ... F. viride ( 1 ) . 
Cells 6-9 /X in diam., 7-1 5/i long, end cells 26/x 

long F. Wittroohii (2). 


1. E. viride Lagerh. (Entocladia viridis Reinke). Lat. viridis, 
green. — ^Filaments branching freely, 3~8/x in diam., cells 1-6 
times as long as broad, cylindrical or frequently irregularly 
swollen and contorted ; plastid nearly covering the cell- wall and 
containing a single pyrenoid. 

Within the outer walls of Derbesia, Nitophyllum and other 
algae. Not uncommon ; widely distributed. 

2. E. Wittrockii Wille. After V. B. Wittrock, Swedish 
algologist. — Similiar in form to E. viride, differing in cell size 
and habitat. Vegetative cells 7~15/x by 9/x, end cells 26ft by 6ft. 

Within the cell- wall of various brown algse, particularly 
Ectocarpus ; also in species of GladopJiora, Probably common ; 
Northumberland, N. Wales and S.W. Scotland. 



Fig. 48 . — Endoderma le/ptochcete Huber. Portion showing zoospores 
and vegetative cells ( x 300). 

3. E. leptochsete Huber. Gr. lepios, thin, cJiaite, a hair.— 
Filaments branching freely, and occasionally bearing colourless 
hairs ; unilateral or appearing dichotomous near the base, 
5-1 5ft in diam., about 1 1 times as long as broad, several pyrenoids 
in each cell. Zoosporangia formed from vegetative cells ; 
zoospores with two cilia, widely expanded. 

In the outer walls of Ectocarpus penicilliformis, Cladopliora, 
Geramium diapTmnum, 2 i,ndiOth.&c dlgdd. Rare; Devon. 

4. E. Mustrae Batt. (Epicladia Flustrce Reinke). — Cells in the 
free parts of the filament longer than broad, 5-lOft in diam. ; 
isodiametric in the pseudoparenchymatous region, 12-20ft 
broad. 

On Flustra foliacea, Ahyonidium hirsutum, Sertularia pumila 
and other Polyzoa. Common; England, S. Scotland and 
Ireland. 
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var. Phillipsii Batt. Cells of free filaments longer and more 
slender than type; patches extensive and confluent. Rare; 
Bangor. 

9. TELLAMIA Batt. 

(After R. V. Tellam, British algologist.) 

Thallus minute, consisting of radiating, irregularly branched, 
jointed, creeping filaments, living in the periostracum of mol- 
lusca; cells of the filaments often swollen and distorted. 
Zoospores formed in slightly enlarged cells. 

Key. 

Filaments interwoven into compact masses, cells 

3-lOja in diam. T. oonloria. 

Filaments never interwoven into mas.ses, ceils 

2-5-4-5/t in diam T. intricaia. 

T. contorta Batt. — Filaments yellowish green or brown, 
very irregularly branched, branching both lateral and dorsi- 
ventral ; horizontal branches frequently falcate or coiled into a 
nearly spherical mass, sometimes anastomosing ; vertical 
branches close together, often united laterally, ending in a 
sharply pointed cell ; cells 6-9ja by 3~10/x ; enlarged dark- 
coloured cells 20 ja or more in diam. not infrequent. 

On the shells of Littorina obtusaia. Probably common ; 
widely distributed. 



log. 49. lellamia intricata Batt. A. ( x 300) ; B. showing zoospores 

(X 600). 

T. intricata Batt.— Filaments yellowish green, slender; 
branches long and slender ; cells 4r-2ifx. by 2-5-4-5/i ; chromato- 
pbores parietal, each containing a single pyrenoid. 

On the shells of Littorina ohiusata. Kot uncommon • widely 
distributed. ’ ^ 
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10. ULVELLA Crouan 
(From its resemblance to Viva.) 

Forming small discs on the larger algae or other objects, 
attached firmly by the under surface, monostromatic when young, 
later more than one layer thick, formed of radiating, laterally 
united, dichotomous filaments ; cells multinucleate, with parietal 
chromatophore and no pyrenoid. Biciliate zoospores formed 
in the central cells, 4, 8 or 16 in one cell, escaping by an opening 
at the top. 

Key. 

1. Thallus as much as 75/i tliick ; on old plants of 


Fuaus 1/ . fucicola ( 2 ) . 

Thallus more than 100^ thick 2. 

2. Cells 3-5~4*5/x in diam. 1/. lens (1). 

Cells 10-1 2 /X in diam. ; on old Laminaria stipes U. conflimis (3). 


1 . U. lens Crouan. — Thallus orbicular, 150-250/x thick, as much 
as 1*5 mm. in diam. ; marginal segments more or less cuneate, 
15~25/x by 3*5-4-5ju. ; growth terminal, the apical cell forking 
before dividing. 

Epiphytic on other algse or growing on bits of broken porce- 
lain or glass. Rare ; Plymouth Sound. 



Fig. 60. ’—Ulvella fucicola Kosenv. Long, sect, of thallus ( x 300). 

2. U. fucicola Rosenv. a genus of algae, Lat, coZo, I 

inhabit. — Frond pulvinate or hemispherical, as much as 75/i, 
thick, more or less gelatinous, formed of oblong cells arranged in 
indistinct radiating series ; cells 5-7^ in diam., 3 to 5 times as 
long as broad, wall not shaiyly differentiated from the general 
gelatinous coat ; plastid parietal, occupying middle of the cell. 
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All cells except basal layer forming sporangia; zoospores 6-10 
in a sporangium. 

On old plants of Not uncommon,; Northumberland 

and Cheshire. 

var. globosa Batt. Thicker and more globular than the type. 
Rare ; Berwick. 

3. U. confluens Rosenv. — Thallus smooth, as much as 250/x 
thick, formed of more or less regular, closely united vertical 
filaments, diverging towards the margin ; cells 10“-12yu, broad, 
2-4 times as long as broad, disc-shaped plastid occup 3 dng upper 
part of cell ; dissepiments horizontal or obhque, somewhat 
curved upwards ; terminal cells rounded. Sporangia formed 
from superficial cells ; zoospores 30-40 in a cell. 

On Laminaria stipes. Probably not uncommon ; Dorset. 

11. PRINGSHEIMIA Reinke 
(After N. Pringsheim, German botanist.) 

Epiphytic, disc-like thallus, green, with the habit of Coho- 
chmte scutata. Reproduction by zoogonidia. 




Fig. 51 . — Pringsheimia scutata Reinke. A. Colonies on fiost ( x 35) ; 
B. Single colony ( X ^00) ; C. Colony during formation of zoogonidia 
( X 400) ; D. Trans, sect. ( X 400). 

^ P. scutata Reinke. Lat. scuiatum, buckler-shaped. — 
Epiphytic on various algae, particularly Ceramium and Polysi- 
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phonia ; bearing long colourless hairs at certain seasons ; not 
showing zonate or radiate arrangement. 

Eare ; widely distributed. 

Order III.— ULVALES 

Frond consisting either of one or two celhlayers, a monostro- 
matic tube, or filaments composed of two or more rows of cells ; 
simple or branched, attached by rhizoids or a disc ; cells con- 
tainnig a single nucleus and parietal plastid with one or 
more pyrenoids. Vegetative reproduction by abscission of 
proliferous shoots, by gemmae or by akinetes ; asexual repro- 
duction by 2- or 4-cihate zoospores ; sexual reproduction 
by 2-cihate gametes forming a zygote capable of immediate 
germination. 

Family I.— ULVACEiE 

Fronds membranaceous, plane or tubular ; cells uninucleate, 
with disc-like plastids and one pyrenoid. Asexual reproduction 
by 2- or 4-ciliate zoospores; sexual reproduction by 2-ciliate 
gametes. 

1. PROTODEEMA Kiitz, 

(Gr. protos^ first, and derma, 
skin.) . 

Thallus epiphytic, consist- 
ing of short procumbent fila- 
ments radiating outwards 
from a pseudoparenchymat- 
ous membrane ; plastid with 
one pyrenoid in each cell. 
Reproduction by spherical 
or egg-shaped zoospores, with 
2 cilia and 2 contractile vac- 
uoles, 4-18 zoospores formed 
in each cell ; also by egg- 
shaped or spherical aplano- 
spores. 

P. marina Reinke.— 
Formmg thin irregular layers 
composed of angular, paren- 
chymatous cells, 6-12p, broad, 
irregularly placed except at 
the margin where indistinct 
radiating series occur. 

-Rare,;" Gumbrae*':;'':^'''';;^,;'; 
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2. ENTEROMORPHA Link 
(Gr. enter on, an entrail, and morphe, form.) 

Frond tubular, slender or inflated, simple or branched, the 
wall consisting of a single cell-layer. All cells of the membrane, 
except the very lowest, capable of producing zoospores which 
are discharged through an opening in the outer wall of the cell. 

The separation of the species of Enteromorpha presents difficulties on 
account of the variation in habit due to environmental conditions and the 
age of the plant. The specific distinctions therefore are not always clearly 
marked, and perplexing intermediate forms may frequently be found. 

Key. 


1 . Thallus consisting of one or more series of cells, 

not tubular 2.. 

Thallus tubular 3. 

2. Chromatoiohore filling the cell B. torta (4). 

Chromatophore not nearly filling the cell ^ ...... B. Ralfsii (3). 

3. Cells arranged in longitudinal series only in the 

youngest parts 4. 

Cells in longitudinal series in the greater part of 
the frond — ....... 8. 

4. Thallus with short slender ramuli 14. 

Thallus with more or less numerous branches 5. 

Thallus simple or with few branches 6. 

5. Branches attenuate at the base and apex B, lingulata (8). 

Branches attenuate only at the base E, compressa (10). 

6. Cells lO-lO/x in diam. ; thallus usually inflated 

and constricted, often of large size E. intestmalis (11). 

Cells 4-8 g, broad, thallus usually only 1-6 cm* 
long 7. 

7. Thallus 8-1 Oju, thick, membrane equally 

thickened on both surfaces E. minima (13). 

Thallus 15-20/x thick, membrane with thick 

inner hyaline layer E. micrococca, var. 

tortuosa (12). 

8. Thallus simple or with occasional branches, not 

inflated 9. 

Thallus regularly branched 11. 

9. Thallus narrowly linear, strongly compressed... E.7narginata (5), 

' Thallus filiform 10. 

10. Thallus, 2-8 cells wide, tubular only in widest 

parts, branches 2 cells wide E, torta (4). 

Thallus, tubular, of uniform diam E. prolifer, 

tubulosa (6). 

11. Branches proliferous, similar to main filaments E.proUfera (6). 
Branches of successive orders gradually smaller, 

each tapering from base to apex. 12. 

12. Chromatophore filling the cell ..13. 

Chromatophore noticeably smaller than the cell 

lumen E, clcxthrata (1). 

13. Ultimate ramuli formed of a single cell-series... E, crinata (7). 

Ultimate ramuli polysiphonous, formed of a few * 

symmetrically placed cell-series ............... E, paradom (2). 

14. Ramuli attenuate at the base, patent, obtuse E. usneoides (14). 
Ramuli attenuate at the apex, spine-like...... E. rarn/idosa, var. 

rohusta (9), 
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1. E. clathrata J. G. AgardJa. Lat. clathratus, latticed.- — 
Frond filiform, cylindrical or compressed as mnch as 40 cm. 
long, mucli branched in all directions, spine-like branches 
tapering from base to apex, but not ending in a single series of 
cells ; cells rectangular, usually longer than broad, always in 
longitudinal series ; plastid noticeably smaller than the cell ; 
surface of the frond having a net-hlie appearance. 

Not uncommon ; England, Scotland and the Chaimel Islands. 

var. linkiana Batt. (E. lAnkiana Grev.)— Substance very 
rigid when dry. Bare, widely distributed. 

var. graciUs Le Jol. — ^Branches elongate, silky- white when 
dry. Bare ; Guernsey. 

var. procera Hauck.— Thallus elongate, 0*5-3 mm. thick, 
clGthed with erect scattered branches which may themselves 
bear a second series of branches. Torquay. 

var. prostrata Le Jol. — ^Thallus repeatedly branched, branches 
tapering to the apex, forming prostrate woolly mass. Widely 
distributed. 

2. E. paradoxa Kiitz. {E, erecta Hook. m.d E. pulcherrima 
Holm. & Batt.). — ^Frond filiform, cylindrical or compressed, 
much and repeatedly branched, the branches attenuated to a 
fine point ; ramuli capillary, attenuate upwards, polysiphonous, 
the cells being symmetrically arranged in successive segments, 
similar to those of Polysiphonia ; cells in the main stem and 
branches in longitudinal and usually in lateral series, plastid filling 
the cell ; bright grass-green, glossy, fragile, adhering to paper. 

On rocks in the sea and in tide-pools at about haK-tide level. 
Bare ; Devon and Sussex. 

var. tenuissima Kutz. {E. Eopkirkii McCalla).— Bamuli 
monosiphonous, cells of adjacent longitudinal series alternating. 
Not uncommon, widely distributed. 

3. E. Ralfsii Harv. After J. Balfs, British algologist.— Frond 
tufted, filamentous, very slender, spreading in wide continuous 
strata over any object which it encounters ; each filament simple 
or rarely having a few short spine-like ramuh scattered here and 
there ; filaments curled or flexuose, sometimes twisted together 
into bundles, each filament formed of two or four rows of cells | 
plastids small, not nearly filling the ceU. 

Forming yellowish-green layers over mud and muddy sand 
between tide-marks. Bare ; Dorset, Devon, Northumberland 
and N. Wales. 

4. E. torta Beinb. Lat. tortus ^ twisted. — ^Fronds decumbent, 
forming -widely spread entangled strata ; filaments curled and 
twisted, simple or with occasional branches ; main branches 
sometimes consisting of a number of ceU-rows, more usually of 
a double row of quadrate cells ; plastids filhng the cell ; bright 
grass-green, colour well preserved in drying; substance mem- 
branaceous, rather soft. 
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On muddy seashores at half -tide level. Not uncommon; 
widely distributed. 

5/E. marginata J. G. Agardh. {E\ canaliculata Batt.).— 
Frond filiform, compressed, simple or with a few short proliferous 
branches ; cells broad, squarish, arranged in distinct 

longitudinal series in the lateral rows, less so in the middle 
portion. 

Not uncommon ; widely distributed. 

Well marked by its slender, nearly simple, canaliculate fronds. 

6. E. prolifera J. G. Agardh. — Frond up to several metres 
long and 2 cm. diam., tubular or compressed, with more or less 
abundant proliferous branches, which may themselves be simple 
or proliferous and may vary much in length and diana. ; 
cells 10~12p, broad, arranged in longitudinal series in the youngest 
parts, the serial arrangement being somewhat indistinct in the 
older parts ; membrane 15-18/4 thick, not much exceeding the 
dimensions of the cells in cross-section. 

On sticks and stones or floating in quiet waters. Not un- 
common; widely distributed. 

Differing from E. intestinalis Link, and E. compressa Grev. in its more 
proliferous habit and in the longitudinally seriate arrangement of the cells 
in all but the oldest parts. 

var. tubulosa Reinb.— Slender, slightly branched, of nearly 
uniform diam. throughout. Devon and Essex. 

7. E. criruta J. G. Agardh. Lat. cnmte, hairy. — Frond fili- 
form, compressed or cylindrical, much and repeatedly branched, 
branches attenuate at the apices, terminating in a single series 
of short cells ; cells usually in longitudinal series, often round, 
completely or almost completely filled by the chromatophore. 

On wood or floating. Rare ; Devon, Berwick and near 
Edinburgh. 

Differing from E. clathrata J. G. Agardh. in the possession of short- 
celled monosiphonous ramuli, and from E.paradoxa var. tenuissima Kiitz* 
in the absence of the net-like appearance caused by the alternating of cells 
in adjacent series. 

8. E. lingulata J. G. Agardh, Lat. lingulatus, tongue- 
shaped. — From a few to 30 cm. long; thallus cylindrical, 
1-10 mm. broad, attenuate at both ends, lower parts much 
branched ; branches attenuate, elongate, more or less extended, 
generally naked above, clothed with branchlets below ; cells 
irregularly spherical or 4, 5 or 6 cornered, arranged in longitudinal 
series in the youngest parts of the thallus. 

Ojx Eucus, Rare; Torquay and the Orkneys. 

9. E. ramnlosa Hook. var. robusta Hauck. Lat. ramulosus, 
much branched.— Frond tubular, rigid, much-branched, 1 0- 
30 cm. long, up to 1 mm. thick ; branches curled or twisted, 
beset with short spine-lilce ramuli ; cells rather romided, showing 
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longitudinal series only in the ultimate divisions, chromatophore 
almost filling the cell A coarse species, growing on rocks and 
stones between the tide-marks. 

ISIot uncommon; widely distributed. 

var. tenuis Hauck. — Thallus lax, almost piliferous. Soilly 
Islands. 

10. E. compressa Grev. — ^Frond tubular, more or less com- 
pressed, sometimes constricted, varying from 2-5 to 30 cm. 
in length, 0-5 mm. to 1-25 cm. in breadth, simple or branched ; 
branches simple or bearing branchlets, cylindiical or expanding 
above, attenuate at the base, similar to the main frond ; cells in 
no definite order, except in the youngest parts, 10~15jU broad ; 
membrane thin. 

On rocks, stones and woodwork between tide-marks and in 
estuaries. Common. 

var. constricta J. G. Agardh. — ^Attenuate at the base, wedge- 
shaped, constricted at intervals or cylindrical and sparsely 
branched, dilated above. Not uncommon ; S. England. 

var. complanata J. G. Agardh. — Branched at the base, 
dilated above, apices round. Devon, Cornwall, Northumberland 
and Scotland. 

var. nana J. 6. Agardh. Tufted, much interwoven, dark 
green, capillary. Common. 

11. E. intestinalis Link. — Frond simple or slightly branched 
above, often tufted, length varying from a few cms. to several 
metres, diam. from 1-10 cm. ; attached at first by a short 
cylindrical stipe, later sometimes detached and floating ; 
cylindrical or expanding above, more or less inflated, often 
much crisped and contorted, irregularly and strongly con- 
stricted ; cells lO-lQ fi broad, in no regular order except in the 
youngest parts ; membrane 20-50/4 thick, usually thickened 
on the inside, in cross-section cells 12-30/4 in diam. 

Attached to various substances between tide-marks, also 
in brackish ditches. Very common. 

var. flageUiformis Le JoL— Elongated, compressed, much 
branched from the base, branches elongated, apices obtuse. 
S. England, Orkneys. 

var. bullosa Le Jol. — ^Free floating, bladder-like, wrinkled. 
S. England, Orkneys. 

var. Cornucopiae Kiitz. (non E, Cornucopice Carm.), — 
Thallus 1-6 cm, long, club-shaped, wrinkled. Not uncommon 
in the N. England and Scotland. 

var, maxima J. G. Agardh.— Thallus large, up to 4 cm. 
diam., inflated and buUate, producing small scattered branches. 
Probably common ; S. England, Northumberland. 

12. E. micrococca Kiitz. var. tortuosa J. G. Agardh. Gr. 
mikros, small, and Jcokkos, a berry. — ^Frond 1-5 cm. long, 1-5 mm. 
broad, tubular or compressed, simple or sometimes sHghtly 
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Fig. 5Z*~~~Entero7norpha intestinaUs Link. A. ( X f ) ; B. Surface view 
showing zoospores ( X 280). 

On stones or the vertical sides of cliffs, in the littoral belt. 
Rare ; Kent, Essex and Scotland. 

13. E. minima Naeg. Lat. minimus^ smallest. — Frond 
1-10 cm. long, 1-5 mm. broad, simple or sHghtly branched, 
dilated or collapsing, obtuse ah the apex, soft and delicate; 
membrane 8-lG/x thick ; cells angular, 5-7/^ broad ; not arranged 
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in definite order, membrane equally thickened on both 
surfaces. 

On rocks, timber and on other algse, near high-water mark. 

Softer and more delicate in texture than a small plant of E. compressa, 

14. E, usneoides J. G. Agardh. Usnea, a genus of lichens, 
Gr. eidos, hke. — ^From 4-6 cm. long, resembling Ectocarpus in 
habit, or as much as 30 cm. in length, dark green, cylindrical, 
tubular, branches mostly setaceous ; ramuli attenuate at the 
base, patent, rigid, obtuse ; cells rounded or angular, irregularly 
arranged in the branches, longitudinally seriate in the ramuli, 
chromatophore filling the ceU. 

Often on Fucus vesiculosus. Rare ; widely distributed. 

Differing from E. clathrata J. G. Agardh. in the chromatophore filling 
the cell, and from E, paradoxa Kiitz. in the non-seriate cells of the 
branches. 


3. MONOSTROMA Thur. 

(Gr. monas, single, and stroma ^ a mattress.) 

Frond at first a closed tube or sack, splitting sooner or later 
into a flattened crisped one-layered membrane except at the 
base ; basal thickening by the formation of elongated rhizoidal 
cells, forming several layers. Vegetative multiplication by gem- 
mation or proliferation ; asexual reproduction by 2- or 4-ciliate 
zoospores ; sexual reproduction by 2-ciliate gametes, originating 
in unchanged cells. 

Key. 


1 . Frond for a long time saccate, splitting later 

more or less to the base M.Qrevillei (9). 

Frond if saccate only so in the early stages ...... 2. 

2. Frond dark green, not adhering to paper M.fmcum (8). 

Frond light green, gelatinous, adhering to paper 3. 

3. Mature frond divided into distinct segments ... M. crepidinum (7). 
Frond broadly lanceolate to orbicular, not split 

into segments 4. 

4. Thallus more than 30 jit thick 5. 

Thallus not more than 30 jit thick 7. 

5. Cells round in surface view M, laceratum (3). 

Cells angular in surface view 6. 

6. Thallus 40-50 jx thick, cells 19-22jx high in trans- 

verse section M.undulatum (6). 

Thallus 30-40 ju. thick, cells 25-30/t high in trans- 
verse section M. orhiculatum (5). 

7. Thallus over 20jtt thick 8. 

Thallus 16-18/t thick M. WittrocUi (1). 

8. Cells arranged in distinct groups of fours M. quaternarium (4). 

Cells without definite order M. latissimum (2). 
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1. M. WittrocMi Born. After V. B. Wittrock, Swedish, 
algologist.™ Thallus bright green, at first very short and saccate, 
later splitting into an irregular thin membrane, 3-8 cms. broad, 

thick ; growth marginal; edges of the frond wavy ; 
cells rounded or angular in surface view, arranged more or less 
in twos or fours ; in cross-section appearing round, semicircular, 
or angular by mutual pressure. 

Bare ; Devon and S. Scotland. 

2. M* latissimum Wittr. Lat. latissimus, widest. — Attached 
when young, afterwards floating, irregular, glossy, soft and thin, 
gelatinous, more or less plicate near the margin ; frond 20-25/i, 
thick ; cells round or angular in surface view, closely set, irregularly 
arranged or very indistinctly grouped in twos, threes or fours ; 
in cross-section vertically oval or nearly circular, 14-1 8 jU. high. 

Rare ; Devon and Dorset. 

3. M. laceratum Thur. — Thallus membranaceous, pale^ green, 
attached when young, free later, thin and soft, irregular, wrinkled, 
margin flat or crisped, 40-55/x thick ; cells round in surface 
view, arranged in twos, threes or fours in a thick gelatinous 
layer ; in transverse section cells oval, upright, 17-23^ high ; 
young frond csespitose, obovate-cucullate, later rupturing to 
form flattened thallus. 

Rare ; Cornwall, Dorset and Essex. 

4. M, quatemarium Desmaz. Ldut. qvMemarius, consisting 
of four. — Frond at first attached, later becoming free, soft and 
delicate, gelatinous, irregularly lobed and folded, 20-23ja thick ; 
cells rounded in surface view, when actively growing arranged in 
threes and fours within the wall of the mother cell : in transverse 
section semicircular or oval, 15-1 7ja high. 

Rare ; Dorset and Sussex. 

5. M. orMculatum Thur. Lat. orliculatus, circular. — ^Frond 
membranaceous, attached by rhizoids or later free, suborbicular 
or irregular in outline, often radially plicate, soft and flaccid, 
margin undulate ; thallus 30-40 ja thick; cells angular, varying 
in size and arrangement, often irregularly elongate, closely set; 
vertically oval in transverse section, 25-30 ju. high; chromato- 
phore not occupying the whole cell. 

Rare; Cornwall and Dorset. 

6. M. undtilatum Wittr. — ^Frond membranaceous, soft and 
flaccid, with strongly undulate margin, 40-50 ju. thick ; cells 
angular, closely set, showing an indistinct arrangement into 
twos, threes or fours; in cross-section about 20/1, high, semi- 
circular or oval ; chromatophore occupying the centre of the cell, 
appearing in transverse section as a central band, not more than 
10/i, broad. 

Rare ; Orkney Islands. 

7. M. crepidinum Farlow. Lat. a causeway. — ^Frond 

delicate, light green, 5-15 cm. long, flabellately orbiculate, split 


74 


CHLOROPHYCE.^i: 


Monostroma 


to the base when fully developed, segments obovate, thallus 
18~36p or rarely 45ju thick ; cells roundish-angular, when actively 
dividing forming compact groups of 2, 3 or 4, separated by wide 
spaces ; frond soft, soon collapsing when removed from the water, 
usually in dense tufts on rocks or woodwork. 

Rare; Cornwall and Sussex. 

8. M, fuscum Wittr. emend. Rosenv. Lat. fuscus, dusky. — 
Frond membranaceous, dark green, tubular when young, soon 



Fig. Monostroma fuscum Wittr. var. Blyttii Batt. A. Habit ( X |) ; 
B. Trans, sect, vegetative tballus ( x250) ; C. Long. sect. ( x250) ; 
D. Surface view showing zoospores ( x 250) ; E. Long. sect, showing 
zoospores ( x 250). 

splitting into one or more segments, not divided to the base ; 
thallus 20-70ft thick, cells angular, closely set ; in cross-section 
square or vertically elongate with only slightly rounded angles ; 
cells occupying almost the whole thickness of the membrane, 
not gelatinous. 

Not uncommon ; N. England and Scotland, 
var. Blyttii Batt. [M. Blyttii Wittr.}. After Prof. M. N. Blytt, 
Norwegian botanist. — Deep green frond, blackish in drying, 
60-70/x thick ; cells palisade-like in cross-section. 

Not uncommon ; widely distributed. 
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9. M. Greviliei Wittr. emend. Rosenv. {Ulva laduca Grev.). 
After R. K. Greville, Scottish cryptogamist.— Frond attached, 
at first saccate, then splitting to the base, the sphttuig occurring 
later in development than in other species, particularly if the 
frond is growing in still water; thallus soft and delicate, pale 
green, 15-20^ thick ; cells quadrate with romided angles, closely 
set ; in cross-section horizontally oval, 12-1 high. 

Not uncommon ; widely distributed. 

var. Vahlii Rosenv.- — Thallus elongate, up to 32 cm. in 
length. Rare ; Northumberland. 

var. arctica Rosenv.— Thallus 25-45ja thick. Rare; 

Scotland. 

var. lactuca Hauck {M. lactuca J. G. Agardh). — Thallus 
20-28/x thick, 10-30 cm. long. Rare; S. England. 

var. Comucopiae Batt. {EnteromorpM Ccnmucopice Garni.).— 
Marked^ stipitate. Rare; widely distributed. 

4. CAPSOSIPHON Gobi 
(Gr. k^apsa, a box, and siphon, a tube.) 

Plants filamentous, hollow, gelatinous ; cells arranged usually 
in twos or fours enclosed within the walls of the mother cells 



Fig. 55. — Oapsosiphon aureolus Gobi. A. ( x |) ; B. Tballns showing 
striate appearance ( X 60) ; C. Portion ( x 400). 

arranged in distinct longitudinal series which may be loosely 
connected laterally . 
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1. C. atireolus Qohi {Enteromorplm aureola Kiitz.). Lat. 
aureolus, golden. — Fronds as much as S cm. high, filamentous at 
first, later becoming tubular, up to 2 cm. in diam., cylindrical 
or compressed, with an occasional swelling, unbranched or 
slightly branched when older ; cells roundish or oval, with thick 
gelatinous wall, 4~5/x in diam., arranged in long rows, 2-4 rows 
being grouped together. 

O^n muddy rocks. Rare ; S. Scotland. 


5. PERCTJRSARIA Bory 
(Lat. ^ercursus, running through.) 

Frond slender, at first consisting of a filamentous thread 
formed from a single series of cells, later becoming two longi- 
tudinal rows of cells symmetrically placed throughout or in 



Fig. 56 . — Percursaria ^ercursa R-osenv. A. ( x f ) ; B. Filaments 
(X 85); C. (X 400). 


some parts of the filament; cells rectangular, with thick walls 
and a single chromatophore. 

1 . Percursana percuEsa .Rosenv. (Enteromorpha percursa 
J. G. Agardh).— Frond several cm. in length, contorted, flexuose, 
contracted to a single row of cells or expanded to a double row ’ 
cells 10-15;u by 10-30/a. 

Occurring entangled with other filamentous alg^ in tide- 
pools. Widely distributed. 


6. ULVA^Linn. 

(A Latin name for a marsh plant.) 

Frond membranaceous, flat, formed of two cell-layers usually 
closely applied throughout, sometimes separating at the base 
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and margins ; chromatophore parietal ; zoospores formed from 
any cell except those of the thickened or hollow stipe, escaping 
through an opening on the surface of the frond. 


Key. 

Frond lanceolate with tubular stipe XJ. Linza. 

Frond variously shaped, stipe solid when present... V . lactuca. 


U. lactuca Linn. var. rigida Le Jol. {U. rigida C. A. Agardh). 
Lat. lactuca, a lettuce.— Frond at first lanceolate or ovate- 
lanceolate, firm and stiff ; stipe distinct, later irregularly divided, 



often with perforations of various sizes”; cells vertically elongate 
in cross-section as much as three times as long as broad. Green 
at first, growing deeper with increasing age, finally brownish or 
blackish. 
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Rare ; S. England and Channel Islands, 
var. latissima DC. (77. UtissiTna 3. G. Agardh).— Frond 
irregular in outline, growing in tufts, 15-50 cm. long, margin 
more or less sinuate and wavy, glossy, translucent, thinner than 
var. rigicla, lighter coloured, with cells almost square in trans- 
verse cross-section ; not readily adhering to paper. Common. 

var. myriotrema Born. {TJ. myriotrema Crouan.).— Thallus 
perforate. Rare ; S. England and Northumberland. 

IT. Linza J. G. Agardh, var. ianceolata Kiitz. Lima, a 
name used by Imperator on account of the strap-shape.- — Frond 
lanceolate or linear-lanceolate, simple, attenuate at the base, 
slightly ta;pering at the apex, 10-50 cm. long, 1-20 cm. broad ; 
stipe short, hollow ; upper part of the frond flat, margins more 
or less crisped, membranes free at the edges, thallus sometimes 
saccate when young ; bright grass-green, fading with age ; 
substance thin, adhering to paper. 

In rocky pools between the tide-marks. Not uncommon, 
var. angusta Kiitz. — ^Narrower than the type. Rare ; 
Cumbrae. 


Order IV.— SCHIZOG ONI ALES 

Thallus filamentous or membranous, deep green ; cells 
dividing in one, two or three planes. Multiplication by pro- 
liferation of the thallus, by akinetes or by aplanospores formed 
directly from the akinetes. 

Family.— SCHIZOGONIACE7E 

Frond filamentous or membranaceous ; cells with star-shaped 
plastid and one pyrenoid. Asexual reproduction by akinetes, 
aplanospores and by segmentation of the frond. 

PRASIOLA G. A, Agardh 
(Gr. green.) 

Thallus filamentous, membranous or foliaceous, monostro- 
matic, procumbent or erect, margins more or less curled ; cells 
squarish or cylindrical, arranged in fours in some species. 
Vegetative reproduction by the breaking of! of small portions 
of the frond*; akinetes formed from which aplanospores are 
developed ; aplanospores rarely formed directly from the thallus 
cells ; sexual reproduction incompletely known, probably 
dioecious. 


Key. 

Thallus attached by a stipe or expanded attach- 
ment organ P.stipitata. 

Thallus without stipe or disc-liko attachment ...... P. crispa. 


Prasiola SoHizoGONiAaEiE 

P. stipitata Buhr. Lat. sti2)itatus, having a stalk. Frond 
about 0-75 cm. in length, rarely more than h25 cm., oval, 
oblong or wedge-shaped, tapering below into a short stipe ; 
margins more or less curled. 

On rocks near high-water mark, forming indefinite patches 
during spring and early summer. Not uncommon ; widely 
distributed. 

The tesselated appearance of the frond under a microscope makes the 
plant unmistakable. 



Fig. 58. — Prasiola stipitata Suhr. A. ( X 7) ; B. Trans, sect, of thailus 
of female plant showing cells divided probably prior to sexual repro- 
duction ( X 270) ; C. Surface of female plant with spores ( X 270) 
D. Trans, sect, of thallus of male plant near apex ( x 270) ; E. Trans, 
sect, of thallus showing divisions to form male gametes ( X 270). 

F. crispa Meneghini {Gayella folyrliim Eosenv., Schizo- 
gonium disciferum Hohn. & Batt.). — -Forming an expanded 
flattened thallus, free or attached by a few short rhizoids, smooth 
or vesicular; cells 3-1 3ju- thick, sometimes filamentous and 
cylindrical or ribbon-hke with cells 7-14^^ thick. Akinetes 
formed in the thallus, dividing to form aplanospores, giving rise 
to a new plant. 


Order V.—SIPHONOCLADIALES 

Fronds multicellular, usually more or less branched; cells 
usually multinucleate, rarely uninucleate, plastids net-like or 
discoii The term cell ’’ is here used for a unit within a 
cell-wall. 


80 


Chloeophyce^ 


Gladophora 


Family L—CLADOPHORACEJE 

Frond of simple or branching monosiphonous filaments, free 
or more or less united laterally; cells multinucleate, rarely 
uninucleate, with net-like plastid (or plastid broken into small 
pieces), pyrenoids present. Asexual reproduction by 4- or 2- 
ciliate zoospores and by akinetes ; sexual reproduction by 2- 
ciliate gametes. 

1. CLADOPHORA Klitz. 

(Gr. klados, a branch, smd plioreo, I bear.) 

Consisting of branched, articulate, monosiphonous filaments, 
with terminal or intercalary growth ; cells cylindrical or sub- 
cylindrical, multinucleate, with disc-hke parietal plastids ; 
branching lateral, but often appearing dichotomous owing to the 
pushing aside of the original lament by the branch. Asexual 
reproduction by 4-ciliate zoospores ; sexual reproduction by 
bicihate gametes, uniting and germinating immediately. 

The genus is readily distinguished, but the determination of individual 
species presents difficulty. Many so-called species are connected by 
numerous intermediate forms, so that it is doubtful whether they are not 
environmental forms of the same species ; herbarium specimens must be 
consulted before the species can be determined with certainty. 

Subgenus 1.— Eucladophora Farlow 

Plants tufted, or at times stratose, not usually united into 
spongy masses by rhizoidal branches or re-curved branches ; 
all branches similar, not increasing in size upwards ; terminal 
cell short, adult cells not sub-dividing. 

Key. 

1. Filaments densely interwoven into a spongy 

mass, filaments 20-30 ju broad, 4-5 times as 

long as broad C.alhida (18). 

Filaments free or slightly interwoven, not 
spongy 2. 

2. Fronds attached when young, soon detached, 

floating 3. 

Filaments attached throughout active life ... 4. 

3. Main filaments 100-1 50 ju. diam., branches 

smaller, divaricate ; ultimate ramuli secund (7. expansa (21), 

Main filaments seldom over lOO^t. diam., 
branches of successive orders gradually 
smaller ; ultimate ramuli not markedly 


secund — G.fracta, var. marina 

(22). 

4. Filaments usually under 120/a in diam 5. 

Filaments usually over 120 /A in diam 15. 

5. Fronds soft 6. 

Fronds rigid 10. 

6. Cells 20 times as long as broad 9. 

Cells shorter 7. 

7. Cells uniformly 3 times as long as broad G. glauceacens (14). 

Cells longer 8. 
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8. Branching di-trichotomous, upper ramuli some- 

times whorled, fastigiate at the tips of the 

branches, sometimes alternately secund <7. sericea (13). 

Branching alternate or secxmd, rarely opposite C. trichocoma (11). 

9. Branching alternate with small angles O. BalUana (19). 

Branching alternate or opposite, angles wide, 

main divisions angularly bent C. Budolphiana (20). 

10. Filaments about 6 cm. long or less, rigid 11. 

Fronds freely branched 12. 

11. Branches irregularly dichotomous, or angularly 

alternate O. Magdalence (23.) 

Branches corymbose G . corymbifera (17.) 

12. Branches arching or strongly hooked inwards... C.falcata (4). 

Kot so 13. 

13. Branches and ramuli reflexed 14. 

Branches regularly flexuose throughout the 

frond Q.flexuosa (15). 

14. Apices blunt, rounded C. Macallana (5). 

Apices markedly attenuate refracta (16). 

15. Filaments rigid 16. 

Filaments not rigid 20. 

16. Filaments dark green 17. 

Filaments lighter in colour 19. 

17. Branches opposite, widespread, often arising 

from one main axis ; ramuli short, distichous, 

horizontal G , rectangularis (6). 

Not so 18. 

18. Filaments 150~200/x in diam G. Neesiorum var. 

humilis (7). 

Filaments 80~150)U in diam. C. rupestrie. {S). 

19. Branching di-, tri- or polychotomous, branches 

arising from every cell G- pellucida (2). 

Branching chiefly alternate, more than one cell 

between the branches G.utriculosa (10). 

20. Filaments 300-400/4 in diam. ; ramuli blunt ... G. proli/era (1). 

Filaments less than 300/4 in diam 21. 

21. Filaments 100-250/4 in diam. ; ultimate ramuli 

stout, blunt, constricted at the nodes O. HutchinsicB (3). 

Filaments 40-150/4 in diam. ; ultimate ramuli 
slender, not constricted at the nodes 22. 

22. Filaments with comparatively few main 

branches, beset throughout with short, 

patent, often secund ramuli G. Mrta (9). 

Filaments much branched, branches of succes- 
sive orders decreasing in size, tips clothed 
with series of secund patent ramuli ......... G. gracilis (12). 


1. C. proliiera Kiitz. Lat. bearing progeny as 

offsboots.— Dense, dark green, as much as 20 cm. long; fila- 
ments coarsely membranaceous or cartilaginous, 300-~400/>6 in 
diam., divisions mostly erect, di-trichotomous, tips somewhat 
fastigiate ; ramuli blunt, 130-200^ broad ; cells up to 20 times 
as long as broad in the main filaments, much shorter in the 
branches, 4-6 times as long as broad in the ramuli. 

In the lower littoral zone and in shallow water. Rare; 
Dorset. ■.■■■■• . . 

2. C. peliucida Kutz. Lat. ^dlucidm, transparent. — ^Tufts 
4-16 cm. long ; filaments rigid^^ erect, 350-500/>6 in diam. 
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in the main axes, 150~250/x in the branches ; branchmg usually 
regularly di-trichotomous (here and there polychotomous), 
branches arising at each articulation, or the main branches di- 
trichotomous with two or more branchlets arising at each articu- 
lation ; youngest branches unilateral; upper articulations 
6-8 times, the lower 16 or more times, as long as broad. 
Long branched rhizoids arising from the basal articulation. 

Not uncommon in England and Ireland, very rare in Scotland. 

var. comosa Ktitz. — Branches terminating in dense masses of 
attenuate hairs. Wales. 

var. cristata Kiitz. — Bearing tufts of short terminal ramuli. 
Ireland, S. England. 

var. curvata Kiitz.— Terminal ramuli siclde-shaped. Isle 
of Man. 

3. C. Hutchinsiae Harv. After Miss Hutchins, Irish botanist. 
— As much as 40 cm. long, glaucous green ; filaments stiff, 
fiexuose, sparingly branched, 120-300p, in diam. ; ultimate 
ramuli few, secxmd, blunt, constricted at the nodes, articulations 
2-3 times as long as broad. 

Not uncommon in England and Ireland ; rare in Scotland. 

var. distans Kiitz. (C. diffusa Harv.).— More slender than the 
type, substance less rigid. 

Not uncommon ; widely distributed. 

4. C. falcata Harv. Lat. /a^cato, hooked. — Densely tufted, 
dark green, sometimes interwoven and entangled at the base, 
7*5 to 10 cm. long ; filaments 60/r broad, nearly of equal diameter 
throughout, much branched ; branches curved and twisted, or 
curled in various directions ; lesser branches alternate, secund, 
or two or three springing from the same point, all very erect, 
arching or strongly hooked inwards, furnished on their concave 
side with numerous secund ramuli of unequal length, the longer 
bearing a second series of hooked unilateral branchlets ; articu- 
lations 3 or 4 times as long as broad; substance rigid and 
crisp. 

Very rare ; Devon, Ireland and Channel Islands. 

5. C, Mac^ana Harv. After W. McCalla, Irish algologist. — 
Forming crisped sub-cylindrical bundles 15-50 cm. long, 
bristling (not collapsing) when removed from the water, grass- 
green, much branched and inextricably tangled, rather brittle ; 
cells as much as ITOp- broad in the lower parts, 4-5 times as long 
as broad ; 90-105^ broad in the upper parts, 2-4 times their 
breadth; branches fiexuose or zigzag, opposite, alternate or 
secund; sometimes subdichotomous, very patent, with wide 
axils ; furnished with a second and third series of smaller branches, 
clothed at intervals with short ramuli ; ramuli alternate or 
secund, very patent or reflexed, short, cylindrical, obtuse, simple 
or branched, apices blunt ; adhering imperfectly to paper. 

Bare ; Roundstone Bay, Galway. 
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6. C. reetangularis Harv. — Densely tufted, 20-30 cm. long, 
divided irregularly M 3 or 4 principal branches or with an 
undivided stem ; branches very patent, issuing nearly at right 
angles, distant, opposite, occasionally alternate, 200-300/x in 
diam. ; simple or with a second series of similar branches, mostly 
furnished throughout with short, opposite, horizontal, simple 
ramuli, 150-200/i- broad, which may be ternate or quaternate ; 
articulations 2 or 3 times as long as broad ; bright green ; sub- 
stance crisp and rather rigid, soon becoming flaccid on removal 
from the water, never adhering to paper. 

Very rare in England, but locally abundant on the west 
coast of Ireland. 

var. subnuda Kiitz. — ^Lateral ramuli few in number or absent. 
Devon. 

var. horrida Kiitz. {Conferva Crouani Chauv.). — ^Rigid, 
lateral ramuh sub-secund, single, rarely opposite. W. coast of 
Ireland and S.W. Scotland. 

var. hispida Kiitz. — Elongated, lateral ramuli verticillate. 
Devon and N. Ireland. 

7. C. Neesioram Kiitz. var. humilis Batt. ((7. humilis Kiitz.). 
After C. G. D. and T. E. L. Nees von Esenbeck, German botanists. 
— ^Densely tufted, 2-8 cm. long, rigid, dark or olive-green ; fila- 
ments repeatedly branched from the base, 150-200 (jl in diam. ; 
branches densely packed, ramuli short, 80-1 50/x in diam.; 
articulations lJ-4 times as long as broad. 

Probably not uncommon ; S. England, Northumberland and 
Cumbrae. 

8. C. rupestris Kiitz. Lat. rupestris, growing among rocks. 
— Filaments dark green, 80-1 50/x broad ; fronds densely tufted, 
much branched, the branches opposite or in fours, erect; ultimate 
ramuli short, blunt or slightly subulate ; articulations 3-4 times 
as long as broad. 

On rocks between the tide-marks and in deep water. 
Common and abundant all the year round. 

var. distorta Harv. — Filaments short, much curled and matted 
together. On submarine peat at Birturbui Bay, Connemara. 

var. uuda Holm. & Batt. ((7. nuda Harv.) — Articulations 
many times longer than broad ; ramuli few and scattered. Port 
Stewart, Co. Antrim. 

9. C. {Conferva flexuosa Dillw.). Lat, hirtus, 

shaggy. — ^Filaments rather stifi, 50-200//, broad, more or less 
bent and branched, beset almost throughout with short, usually 
secund, subacute ramuli ; articulations 2-4 (rarely 6) times as 
long as broad.^ 

Not uncommon ; S. England and Berwick. 

10. C. utriculosa Kiitz. ((7. Harv. p.p.). Lat. 

uiriculosus, inflated. — ^Tufted, light or dull green, 10-20 cm. 
long; filaments firm, sub-membranaceous, di-polychotomous, 
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100-250jit in diam. near the base, 70--100/a in the upper parts, 
which are set with lateral, often secund ramuli ; cells 6-8 times 
as long as broad below, 2-4 times above. 

Not uncommon ; widely distributed. 

var. diffusa Hauck. Branches secund, clothed with secund 
unilateral ramuli. Sussex and Norfolk. 



Fig, 59. — Clado^hora rupeatris Klitz. A. ( X ; B. Portion ( x 25) ; 

C. Fertile branch ( X 60). 

11, C. techocoma Kutz. {(?. Kiitz.). Gr. trichoma, di. 
growth of hair. — Dense, yellowish or whitish-green, somewhat 
mucilaginous, soft, 10 cm. or more long; main filaments 
50-100/x in diam., bearing more or less frequent straight, virgate 
branches, with alternate or secund, rarely opposite, erect branches 
of higher orders and secund slender ramuli, 20-30ju in diam.; 
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cells cylindrical/ 4~-12 times as long as broad (usually more than 
6 times). 

Rare * Sussex, Scotland and Ireland. 

12. C, gracilis Kiitz. Lat. slender.— Loosely tufted, 

7*5-30 cm. long, irregularly bent, with short pectinate branches 
and recurved or incurved unilateral branchlets at the angles ; 
yellowish-green ; cells 100— 140/x in diam. in the main branches, 
20-50jn in the ramuli, 2-6 times as long as broad, somewhat 
constricted at the nodes ; substance soft and pliant, not gelatinous. 

Not common ; widely distributed. 

var. tenuis Thur. — Rranches remote, filaments more slender 
than the type. Rare ; Dorset. 

13. C. sericea Kiitz. {Conferva Icetevirens Dillw. and Cladophora 
crystalUna Kiitz.). Lat. sericeus, of silk. — -Soft, glossy, yellowish 
or whitish green, 10—30 cm. high ; filaments somewhat matted, 
distantly di-trichotomously branched, main branches 80-1 40/i. 
in diam., ramuli 25-40jU. ; branching erect or patent ; upper 
ramuli sometimes whorled, fastigiate at the tips of the branches, 
sometimes alternately secund ; cells cylindrical, 4-12 times as 
long as broad. 

Common ; widely distributed. 

14. C. glaucescens Harv. Lat. glaucescens, becoming sea- 
green. — Loosely tufted, 10-40 cm. long, glaucous or yellowish- 
green ; much branched, ultimate ramuli long, erect, acute, some- 
times secund; filaments delicate, 30-60//. in diam., 3 times as 
long as broad ; membranaceous, rather soft, but not flaccid, 
adhering to paper imperfectly. 

Not uncommon; widely distributed. 

15. C. flexuosa Harv. — Light green, 10-20 cm. long ; main 
filaments 80-120/>c in diam. ; branches 40-80/x, regularly 
flexuose, bearing alternate or secund, curved and sometimes 
refracted ramuli ; articulations up to 6 times as long as broad 
in the main axes, 2-3 times their breadth in the ramuli. 

Not uncommon ; widely distributed. 

Distinguished from G. glaucescens by its jfirmer texture, less luxuriant 
branching, curved ramuli, and uniformly flexuose filaments. 

16. C. refracta Aresch, Lat. broken. — ^Filaments 

stiff, glaucous green, 40-120/t in diam. ; articulations 2-3 times 
as long as broad ; branches flexuose, the secondary branches and 
branchlets erect at first, then reflexed, upper faces pectinate; 
ultimate ramuli often secund, blunt at the apices. 

Probably not uncommon ; widely distributed. 

17. C. corymbifera Kiitz. Lat. wrymhus, a cluster of flowers, 
fero, I bear.— Small, densely branched, rigid, dark green ; ramuli 
erect, stiff ; lower branches 75/>6 broad, upper corymbose, 45/x 
broad ; cells twice as long as broad in the older parts, equal or 
twice as long as broad in the younger. 

Rare ; Hants and Northumberland. 
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18. C. albida Kiitz. Lat. whitish.-— Soft, dense, 

pale green ; filaments 15-30 cm. long, 20-30^, in diam. ; 
branching irregular, penultimate ramiili long, patent, blunt, 
usually opposite, the ultimate ramuli generally short and secund ; 
cells 4-5 times as long as broad, cylindrical ; flaccid, adhering 
to paper. 

Not uncommon ; widely distributed. 

var. refracta Thur. (Conferva refrada Wyatt, Cladophora 
refracta Harv. p.p., G. curvula Kxitz.). — Like the type, but with 
recurved branches in the upper part of the frond, set with recurved 
ramuli. 

Not uncommon ; widely distributed. 

19. C. Balliana Harv. After Miss A. E. Bali, Irish algologist. 
— Grass-green, 15-20 or even 25 cm. long ; tufted and much 
branched, the branching repeatedly alternate but very irregular, 
with a more or less evident leading axis ; lesser branches 2'5-5 
cms. long, somewhat virgate, undivided, set with minor branches 
bearing short pectinate ramuli along their inner faces ; ramuli 
very slender, usually 2-3 cells long, branches and ramtili attenuate 
at the apex ; cells 8-10 times as long as broad in the branches, 
shorter in the ramuli ; soft and tender, adhering to paper. 

Bare ; E. Ireland, S.W. Scotland and Puffin Island. 

20. C. Rndolphiana Harv. After P. 0. L. Rudolphi, Italian 
botanist. — ^Filaments 15-50 cm. long, much branched, bright 
yellowish-green, inextricably tangled, gelatinous, branches 
often opposite, patent, fiexuose, ultimate ramuli secund, sub- 
pectinate, attenuate at the apices ; Cells 20-60^^ in diam., as 
much as 20 times as long as broad in the branches, 6-10 times 
in the ramuli ; very soft, closely adhering to paper. 

On Zostera, Laminaria and other algae. Abundant at 
Boundstone Bay, Connemara ; very rare elsewhere. 

Distinguished from C, gracilis by its slender filaments, softer and more 
flaccid substance and longer cells, and from 0, alhida by the greater length 
of the cells. 

21. C. expansa Kiitz. — Dull gi’een, loosely branched, the main 
branches 100-1 50/x in diam., fiexuose, with smaller, patent, 
secondary branches, divaricately divided ; ultimate ramuli 
40^ broad, secund, blunt ; cells 3-6 times as long as broad ; at 
first attached, but soon loosened and floating. 

Bare; Dorset and Norfolk. 

22. C. fracta Kiitz. var. marina Hauck. Lat. fradus, feeble. 
— ^Tufts irregular, dull green ; filaments somewhat stiff, 80-120/x 
in diam., sparingly and somewhat dichotomously divided ; 
branches spreading, angularly bent, with few and irregular 
blunt ramuli ; cells 3-6 times as long as broad ; at first attached, 
soon becoming loosened. 

Common ; widely distributed. 
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var. flavescens Batt. {G, flavescens Harv., non Kiitz.). — ^Fila- 
ments 30-60/x in diam. ; ceils 6-10 times as broad, ultimate 
ramuli tapering but with blnnt tips. 

Not mcommon ; widely distri^^ 

var. fiexuosa Batt. {Gonferva flexnosa Batt.).— Filaments 
flexnose, ramuli short, simple, spreading. 

Bare ; Norfolk. 

23. C. Magdalense Harv. After Miss Magdalen Turner, 
British algologist.— Fronds short, coarse, dull green, matted, 
procumbent, with patent flexuose branches bearing a few 
irregularly arranged, curving ramuli ; filaments 60-100 ju. broad, 
cells 2-4 times as long as broad, blunt at their apices ; substance 
rigid, not adheruag to paper. 

Rare ; S. England and Channel Islands. 

Subgenus 2. — .ffigagropila Kiitz. 

Plants forming thickened cushion-like or rounded tufts. 

Key, 


1. Cells as much as 20 times as long as broad, 

cylindrical, not attenuate at the apices ...... C. repens (1). 

Cells less than 20 times as long as broad 2. 

2. Branches opposite or subverticillate, reflexed, 

ramuli 2-3 cells long, reflexed, cells 4-8 times 

as long as broad C. cornea var. 

verticillata (3). 

Branches not opposite or subverticillate 3. 

3. Lower cells markedly clavate, upper cylindrical. 

Exposed to alternate influence of salt and 

freshwater C, Brownii (2). 

Cells cylindrical, apical cells bluntly pointed. 

Usually among roots of Zosifcm 0. corynarthra var 

spinescens (4), 


1. C. repens Kiitz. Lat. repens, creeping.— Tufts very dense, 
2*5-5 cm. broad, about 1*25 cm. thick, globose or oblong, 
cushion-hke, formed of numerous filaments matted together ; 
filaments at first decumbent, attached by numerous rhizoids ; 
later erect branches arise, simple or once forked, naked or 
furnished with a few simple, secund ramuli; cells as much as 
20 times as long as broad, cylindrical, not attenuate at the apices 
of the branches ; substance rigid, not adhering to paper. 

Very rare ; Dorset, Northumberland and Channel Islands. 

2. G. Brownii Harv. After Robert Brown, British botanist. 
— Tufts very dense, cushion-like, spreading over the rocks in 
patches of indefinite extent, from 1*25-2*5 cm. deep in the 
middle, gradually thinner towards the edges, blackish-green ; 
filaments densely matted, rigid, erect ; branches long, simple, 
secund or sub-dichotomous ; articulations 4 or 5 times longer 
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than broad, the lower ones markedly clavate, the upper 
cylindrical. 

In maritime situations exposed to the alternate influence of 
salt and fresh water. Very rare ; Cornwall and Ireland, 

3. C.corneaKutz. var, vertieillataKutz, ((7,re25fq/Zea;aCrouan). 
Lat. corneus, horny. — Small tufts, 1-2 cm. broad, much 
branched, branches opposite or sub-verticillate, reflexed ; ramuli 
2 or 3 cells long, also reflexed ; cells clavate, 4-8 times longer 
than broad. 

On the rhizomes of Zostera. Very rare ; Dorset and Ireland. 

4. C. corynarthra Kiitz. var. spinescens Eatt. Gr, Icoruna, 
a club, artJiTon, a joint.— Filaments densely packed together, 
forming a dark green, spongy, thorny layer, 2*5-7-5 cm. broad ; 
branches numerous, stiff, irregularly placed ; branchlets opposite, 
dichotomous or 3 or more in a whorl, main branches secund, 
bluntly pointed ; cells 40-1 20]a in diam., 2-5 times longer than 
broad. 

Among the roots of Zostera^ among stones and damp soil 
near high-water mark. Rare ; S. England and Ireland. 

Subgenus 3.— Spongomorpha Kiitz. 

Plants spongy, at least near the base, owing to the interlacing 
of the branches, many of which are reflexed and rhizoidal ; fronds 
with normal erect filaments, increasing in diameter upwards ; 
terminal cells long, from which cells are successively cut off 


below. 

Key. 

1. Forming indefimte cushion-like patches similar 

to Fatic^ena, near high-water mark ........... . 0 . arctimcula [4:.) 

■ 'Tufted 2. 

2. Bearing rhizoids, each with a plate of cells at the 

distal end G . stolonifera (5), 

Without rhizoids 3. 

3. Filaments more than 60/t broad 4. 

Filaments 20-40 /Lt broad 6. 

4. Main axes distinct, clothed with opposite or 

scattered ramuli, cells llO/x broad .... O'. Traillii (2). 

Main axes indistinct 5. 

5. Cells 4-6 times as long as broad at the tips of 

the branches, IJ— 3 times their breadth below G.arcta [\), 

Cells once or twice as long as broad ............... 0 . Bonderi ( 3 ) . 

6. Cells 2-6 times as long as broad, light green ... G. lanosa (8). 
Cells equal in length and breadth or as much as 

2-5 times as long as broad ........................ 7. 

7. Plant 2-4 cms. long, branches 20^ broad, whitish- 

green G, pallida (6). 

Plant 5-6 cms. long, branches 28 /x broad, pale 

olive-green G. homhycina (7). 


1. C. arcta Kiitz. — ^Deep green, in dense tufts, fastigiate, 
filaments 60-1 OO/t broad ; cells 4-6 times as long as broad at 
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the tips of the branches, l|-“3 times their breadth in other parts ; 
filaments erect, rigid, much branched, branches erect or depressed, 
obtuse or clavate, giving off descending rhizoid-like branches, 
40-60ja broad, by which the lower part of the tuft is firmly matted 
together. 

On rocks from half -tide level to low- water mark. Not un- 
common ; widely distributed. 

2. C. Traillii Batt. (Acrosiphonia TrailUi Batt.). After 
G. W. Traill, Scottish botanist. — Filaments slender, 2*5-5 cm. 
long, tuited, densely matted at the base, free and divergent 
above ; dark green, soon becoming brownish-olive ; tufts com- 
posed of numerous separate bundles of filaments ; branches 
near the base rhizoidal, recurved and interlaced ; upper branches 
erect, opposite or sub-secund ; main axis distinct, composed 
of 1 or 2 long branches, beset with opposite or scattered ramuli ; 
ultimate branches of 2 kinds, the one having apices drawn out 
with a long slender point, the other of nearly equal diameter 
throughout, with very obtuse apices ; hooked branches present 
in small numbers; average width of filaments 110/z. Fertile 
cells l-2-| times as long as broad. 

On rocks in shallow tide-pools, in the shade, a little above 
half-tide level. Very rare ; near Edinburgh. 

3. C. Sonderi Kiitz. After W. Sender, German algologist. — 
Forming thick dark green tufts, 5-8 cm. long ; filaments rigid, 
erect, attached at the base by numerous rhizoids, SO-lBO/u, 
thick, much branched ; branches of first and second order 
variable in form, often unilateral, upper parts sometimes very 
densely branched ; cells once or twice as long as broad. 

Very rare ; Dorset and Orkney Islands. 

4. C. arctiuscula Kiitz. — ^Forming indefinite cushion-like 
patches over muddy sand-covered rocks near high-water mark, 
very similar to Vaucheria. 

Possibly only a form of (7. arcta, 

5. C. stolonif era Batt. (A Kjellm.). Lat. 
stoloy a shoot, fero, I bear. — Epiphytic, tufted, about 2-3 cm. 
long, bearing rhizoids each with a plate of cells at the distal 
end ; yellowish-^een, paler at the base ; main branches 25ja 
broad, division intercalary, cells varying in length, branches 
sub-corymbose; ramuli scattered or unilateral, erect and 
adpressed or patent. Fertile cells intercalary, 2 or more in a 
row, varying from twice as long as broad to shorter than their 
diameter. 

Bare; Berwick and Cumbrae. 

6. C. pallida Batt. (A. jjaZ^^d^ctKjellm.). Jj&t. pallidus,pa]e . — 
Basal layer present, plant tufted, 2-4 cm. long, sub-globose; 
branches densely interwoven into sub-clavate masses, pale 
greenish white ; main branches 20f6 broad, division intercalary; 
cells equal in length and breadth or twice as long as broad; 
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ramiili sometimes opposite, more frequently irregular below, 
unilateral above. Fertile cells in the branches, occurring in 
pairs or in chains, rarely shorter than their diam., usually equal 
in length and breadth or 1 J times as long as broad. 

Rare ; Berwick and Cumbrae. 

7. C, bombycina Batt. {AcrosipTionia Kjellm. ; 

C. lanosa Harv. p.p.) Lat. hombycinus, silky. — Basal layer 
present ; thallus epiphytic, densely tufted, more or less matted 
below, elongate and attenuate above, very flaccid and loosely 
interwoven, 5-6 cms. long, pale olive-green ; main branches 
28ja broad, division intercalary ; cells equal in length and 
breadth or 2*5 times as long as broad ; branches and ramuli 
divaricate or erect. Fertile cells equal in length and breadth 
or twice as long as broad, borne in the branches. 

Not uncommon ; widely distributed. 

8. C. lanosa Kiitz. Lat. lanosus, woolly. — Tufted, light 
green, filaments 30-40p, broad ; cells 2-6 times as long as broad ; 
fronds fastigiate ; branches erect, blunt, more or less matted at 
the base by numerous rhizoidal filaments, slightly narrower than 
the erect filaments. 

Epiph 3 d}ic on various algse. Not uncommon ; widely 
distributed. 

var. uncialis Thur. {C. uncialis Kiitz., including C. congregata 
Kiitz.). — Tufts irregular, not fastigiate except in early stages. 

On rocks. Not uncommon ; widely distributed. 

The fronds do not become detached, floating away like pale green 
tassels, as in the type. 

var. Zosterce Dillw. — Glossy, grass-green, on Zostem, Rather 
rare ; Dorset, Sussex and Scotland. 


2. CH^TOMORPHA Kiitz. 

(Gr. chaite, a bristle, and morphe, form.) 

Filaments composed of single series of multinucleate cells, 
all capable of reproduction and division except a few basal 
cells ; attached by more or less branched rhizoids, often 
coalescing ; plants sometimes free floating when old ; cell wail 
thick, firm, often distinctly lamellate ; chromatophore a parietal 
band, more or less perforate, or broken into small discs in age ; 
pyrenoids numerous. Reproduction by 4-ciliate zoospores and 
2-ciliate isogametes ; thick-walled akinetes also formed from 
single cells. 

Tortijos^. 

Filaments twisted together forming intricate masses, resting 
on stones or other algae, not attached. 


GhcBtoinorpha 
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Key. 


1. CeUs 300-700/x in diam 2. 

Cells less than 300 /X in diam 

2. Cells not more than 300/x in diam., 1 or I J times 

as long as broad ; closely entangled O, linum (3). 

Cells 30G-700/i in diam., as long as broad ; harsh, 

loosely entangled filaments G. crassa (i:). 

3. Cells 100”300ja in diam., 1 or IJ times as long 

as broad; closely packed strata C. linum (3). 

Cells 45-150^ in diam., as long as broad or 

shorter; loosely entangled strata C. liter ea (2). 

Cells 40~100/x in diam., 2-3 times as long as 
broad ; curled and twisted filaments, loose 
woolly masses G.tortuosa (1). 


1. C. tortaosa Kutz. {Conferva torhiosa Dillw.) — Filaments 
rigid, slender, much cuiied and twisted, forming broad closely 
interwoven strata ; cells 2 or 3 times as long as broad, 40-1 00/x 
in diam. ; bright green, glossy. 

Forming woolly strata on other algae or more rarely on the 
rocks. Not uncommon ; widely distributed. 

2. C. litorea Cooke {Conferva litorea Harv., C. chlorotica 
Kiitz.). Lat. Utoreus, living on the shore.— Filaments mi- 
attached, except possibly in the early stage, entangled, soft and 
rather delicate, light green, 45-150^16 in diam. ; filaments of the 
same mass variable in width ; cells 1| to twice as long as broad, 
uniformly 500-600/x long. 

In salt-water ditches, estuaries and muddy seashores between 
the tide-marks. Rare ; widely distributed. 

3. C. linum Kiitz. {Conferva sutoria Berk.). Lat. linmn^ flax. 
— Filaments setaceous, extremely long, flexuose, dark green ; 
cells 1 or 1-| times as long as broad, 100-300 ju- in diam, ; sub- 
stance rigid, not adhering to paper. 

Not uncommon ; widely distributed. 

Near G. orassa Kiitz., difiering by its slender closer habit, and longer 
cells. 

4. C. crassa Kiitz. {Conferva linum Harv. non alior.). — Fila- 
ments thick, of great length, light or dark green according to 
age, much curled, rigid, forming loosely entangled harsh strata ; 
cells about as long as broad, 300-700ju in diam., substance 
rigid-membranous, scarcely adhering to paper. 

In salt-water itches near the coast. Rare. 

A coarse species forming readily separable layers often several yards 
in circumference. 

STEICTJil. 

Filaments arising in tufts from a definite base. 
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Key. 

More or less flaccid, dark green, occurring in tufts, 

attenuate at the base C. mrea. 

Stiff rigid habit, glaucous green, not attenuate at 

the base O, melagonium. 


0, aerea Kiitz. (Conferva cerea Dillw. and Chcetomorplia 
haltica Kiitz.). Lat. mreus^ airy. — ^Filaments erect, dark green, 
becoming yellowish with age, almost cylindrical throughout, 
slightly attenuate at the base, attached by rhizoids developed 
from the basal cells, later eoalescent into a disc ; cells at &st 



-cylindrical, half to twice as long as broad, longer near the 
base, almost spherical when fertile; wall hyaline, thick, 
sometimes lamellate; plastid, at first continuous, finely 
fenestrate. 

In shallow sandy pools near high-water mark. Not un- 
common; widely distributed. 

C. mdagonium Kiitz. (Conferva melagonium Web. & Mohr, 
var. rupincola Aresch.), Gr. meto, black, gone, progeny. — 
Filaments csespitose or scattered, attached by short stout 
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rhizoids ; erect, coarse, stiff, dark glaucous green, 20-60 cm. 
long ; cells 300~700f6 in diam., once or twice as long as broad, 
basal cells slightly attenuate below, elongate. 

Widely distributed ; never very abundant. 

3. EmZOCLONIUM Kiitz. 

(Gr. rhiza, a root, and klonion, a branch.) 

Filaments mainly prostrate, formed of a unicellular filament, 
unbranched or shghtly branched, bearing few to many rhizoidal 
branchlets ; cells usually multinucleate, with a single reticulate 
parietal plastid with numerous pyrenoids. Eeproduction by 
fragmentation, by akinetes and by 2>cihate zoospores. 

Distinguished from Chmtomor^^ha by the presence of rhizoidal 
branchlets, cylindrical (never swollen) cells, and tendency to a horizontal 
habit. 


Key. 

1. Filaments flaccid or lubricous 2. 

Filaments rigid R, arenostim (3). 

2. Rhizoidal branches frequent, often 2 or 3 cells 

long R. riparium ( 4 ) . 

Rhizoidal branches scarce, imiceilular when 
present 3. 

3. Cells 10~14/x broad, 3J~4i times as long as broad R. Kochianum (1). 
Cells 20~-30/i broad, l|-2| times as long as broad RAmplexum {2). 


1. R. Kochianum Kiitz. (inch B, imjplexum Kiitz.). — 
Filaments pale yellow, forming a fleece-like mass of indefinite 
extent ; ceUs 36-54/x, by 10-14/x. 

Forming thin yellowish layers over Bhodochorton floridulum 
and other algse on muddy rocks near low-water mark. Rare ; 
widely distributed. 

var. arenicola Newton {Conferva arenicola Berk.yB. arenicola 
Reinb.).^ — Cells IJ times as long as broad. 

Creeping on the sandy margins of tide-pools. Rare ; Corn- 
wall and Dorset. 

2. R. implexum Batt. {Conferva implexa Dillw., B. tortuosum 
Kiitz., and B, rigidum Gobi). laSit. implexus, entwined. — Fila- 
ments simple, 20-30 p. in diam., rarely more, yellowish or light 
green, forming a horizontal fleecy layer ; cells 1 J-2^ times as long 
as broad; rhizoidal branches none or few, short, non-septate 
and usually continuous with the cells from which they arise. 

Forming a fleecy layer on mud in the httoral belt. Not 
uncommon ; widely distributed. 

3. R. arenosum Kiitz. {Conferva arenosa Garm. and B. 

flavimns Bjahenhf, Lat. sandy.— Filaments slender, 

rather straight, rigid, forming broad strata ; individual fila- 
ments 12*5-15 cm. long; cells 3-5 times as long as 
broad. 
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Forming extended layers, rough and rigid to the touch. 
On the mndj seashore, at half -tide level Eare ; widely 
distributed. 

4. E. riparium Harv. Lat. riparms, belonging to the shore. 
— Filaments pale green, forming an expanded layer, flexuose, 



Fig. 61 . — Rhizoclonmm nparkim Harv. A. ( x f) ; B. Showing 
rhizoids (X 130) ; 0. cells containing zoospores ( X 420). 


intertwined into a fleece ; cells 20-25fi broad, rarely larger or 
smaller, usually once or twice as long as broad ; branches and 
rhizoids frequent, often formed of 2 or 3 cells ; substance flaccid, 
not closely adhering to paper. 

On sand-covered rocks near high-water mark. Common; 
widely distributed. 

var. Casparyi Holm. & Batt. {E. Casparyi Harv.). More 
slender than the type. Eare ; Cornwall. 


4. UROSPORA Aresch. 

(Gr. atail, Budspora, seed.) 

Filaments simple, gelatinous, free or occurring in tufts, 
sometimes two filaments united laterally ; occasionally pro- 
ducing short ramuli. Reproduction by 4-ciliate zoospores 
elongated into a point at the posterior end ; sexual reproduction 
by the fusion of two 2-ciliate gametes of equal size. 
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Key. 

1. Filaments less than. 70 /X broad 2. 

Filaments more than 70 /X broad 3. 

2. Cells varying from 2-5 times shorter than broad 

to twice as long as broad XJ. isogofia (1). 

Cells 50-230 /x long U. bangioides ( 2 ) . 

3. Filaments up to 150^ broad, 50~230/x long ...... U. bangioides (2). 

Filaments 70-450fx broad, 100-700 long V. collabens (3). 


1. U. isogona Eatt. (Conferva isogona Eng, Bot. tab. 1930 
Conferva Yomigana Biliw. ; Urospora 
^penicilliformis Aresch. ex j^arte). Gr. 
isos, equal, gone, progeny.-— Forming 
yellowish or daxk green tufts, 1-8 cm. 
long ,* filaments 10-70jU. broad ; cells 
varying from 2-5 times shorter than 
broad to twice as long as broad, the 
longer ones often barrel-shaped. 

Attached to stones, wood and 
the larger algae. Not uncommon ; 
widely distributed. 

2. II. bangioides Holm. & Batt., 

(Conferva bangioides Harv. ) . Bangia, 
a genus of algae, Gr. eidos, hke. — ^Fila- 
ments imbranched, from 7*5-15 cm. 
long, densely tufted or spreading in 
large patches ; cells 50-230 ju by 
30-150ju, slightly barrel-shaped ; 
plastid filhng the cell in the vegetative 
cells ; substance gelatinous, adhering 
to paper. 

On rocks near low-water mark. Not uncommon ; widely 
distributed. 

3. U. collabens Holm. & Batt. (Conferva collabens G. A. 
Agardh). Lat. collabens, crumbling up — ^Filaments densely 
tifited, bright green, 7*5-10 cm. or more in length, of various 
diams. in the same tuft ; cells 100-700p, by 70-450//,, filled 
with numerous plastids, distinctly barrel-shaped ; substance 
flaccid and gelatinous, adhering closely to paper. 

Very rare ; Yarmouth and Cumbrae. 


Family II.— GOMONTIACE^ 

Frond formed of creeping branched filaments, ceUs multi- 
nucleate. Asexual reproduction by 2-ciliate zoospores or 
aplanospores, both produced in sporangia on the upper surface 
of the horizontal layer, ultimately detached. 



Fig, 62. — Urospora ban^ 
gioides Holm. & Batt. 
Vegetative filaments ( x 
600). 
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GOMONTIA Born. & Fiah, 

(After Maurice Gomont, French algoiogist.) 

Thallus formed of cree^Ding, freely branched, septate fila- 
ments, from the under side of which, many erect, more or less 
branched filaments arise ; cells irregular in shape and size, 
uninucleate or occasionally multinucleate, plastids ribbon- or 
shield-like, or a network, with one or two pyrenoids. Repro- 
duction by zoosporangia, producing 4-ciliate zoospores ; by 
aplanospores and by 2-ciliate gametes (?) ; sporangia arise 
as segments of the branching filaments, segments enlarging and 
giving off rhizoidal processes at the proximal end. 


Key, 

Thallus mmute, punctate; cells 44r-51ju, long ..... G. manxiana. 

Forming patches 5-10 mm. broad, cells 15-55 ji long ... O, polyrhiza. 


G. polyrhiza Born. &; Flah. Gr. polus, many, rhiza, a 
root. — ^Forming patches 5-10 mm. broad, immersed in the chalky 



Fig. 63 . — Gotmntia polyrhiza Born. & Flah. Portion with “ sporangia ” 

( X 300). 

shells of several species of molluscs ; creeping freely branched 
filaments 4-12/>(, thick; cells 15-55/;t long; ‘sporangia’ 
irregularly and broadly clavate to nearly cylindrical, up to 
240/x by 150/x, producing slightly branched rhizoids at the 
proximal end. 

Not uncommon ; widely distributed. 

G. manxiana Chodat. — ^Thallus minute, punctate, orbicular, 
growing on the surface and in the external layers of a shell; 
primary filaments 6-8ja broad ; inferior branches more or 
less opposite, upper branches alternate or unilateral, 5^ broad ; 
articulations 44-51ja long; cells somewhat inflated near the 
septa ; large oblong-elliptical cells present, perhaps sporangial ; 
membrane broad, striate, bearing prolongations at the base, 
sometimes bearing rhizoids and free-living. 

Rare ; Isle of Man. 
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Order VL-^SIPHONALES 

Fronds jS-liform, usually much branched or developed into 
various forms, continuous in the vegetative condition, multi- 
nucleate, with many lens- or disc-shaped plastids. 

Family I.— BBYOPS1DACE.F 

Vegetative frond unicellular, much branched ; plastids disc- 
like, each with one pyrenoid ; axis producing rhizoids at the 
base, and branches of limited and unlimited growth above. 
Female gametes large, 2-ciliate; male gametes smaller, brown, 
2-cihate, on separate individuals. 

1. BRYOPSIS Lamour, 

(From hruon^ a moss, and opsis, an appearance.) 

Thallus coenocytic, aseptate, much branched ; plastids disc- 
like, each with one pyrenoid ; rhizoids and branches of imhmited 
and limited growth produced on the axis. Large 2-ciliate female 
gametes formed in the branches of limited growth, and smaller, 
brown, 2-ciliate male gametes formed on separate individuals. 
After fertilisation the resulting zygote germinates immediately. 


Pinnules arising on all sides of the branches B. hypnoides. 

Pinnules distichous B.plumosa. 

B. hypnoides Lamour. Hypnum, a genus of Mosses, 
eidos, like. — Thallus 5-10 cm. high, pale green, flaccid, pro- 
fusely branched ; branches in no definite order, growing smaller 
in successive series, clothed with pinnules on all sides, the pin- 
nules themselves being often branched ; pinnules usually long 
and slender, gradually attenuate at the apices, sharply constricted 
and rounded at the bases. 

On rocks or epiphytic on the smaller algae in tide-pools in 
shaded situations, also on Laminaria sacchanna^ below low- 
watermark. Bather rare in England and Scotland; not un- 
common on the west of Ireland. 

B. plumosa C. A. Agardh. Lat. plumosus, feathered.— 
Thallus not more than 10 cm. high, usually once or twice 
branched, the ultimate branches clothed with distichous slender 
pinnules, gradually attenuate upwards, slightly attenuate and 
rounded below, the general outline of the branched frond being 
pyramidal; substance glossy and flaccid, adhering closely to 
paper. 
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On rocks and small stones and on the sides of rock pools. 
Not uncommon ; widely distributed. 

var. nuda Holm.— - Ramuli few ; confined to the tips of the 
branches. Dorset. 



Faniily lL--VALONIACEiE 

Frond originating in a vesicular or clavate cell of limited 
growth, in all but lowest forms branching or dividing into 
many cells, irregularly arranged or forming symmetrical, some- 
times net-like fronds ; intercalary cell-division by ordinary 
wall-formation not common, new cells arising by outgrowth of 
parent, 

HALICYSTIS Aresch. 

(Gr. W.S, the sea, and a bladder.) 

Thallus ovoid or globular, aseptate, multinucleate with 
penetrating rhizoidal portion ; plastids small, disc-like ; pyre- 
noids absent. Asexual reproduction by 2-cihate zoospores 
escaping through one or more openings ; similar but small 
zoospores or possibly zoogametes may be formed in separate 
individuals ; after spore dispersal the openings close and several 
spore-generations may be produced. 
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' Halicystis ■ - 

H. ovalis Aresch. ( FaZoma ovalis C. A. Agardh).— TKallus 
solitary or gregarious, obovate-ovoid, 0*5-1 cm. high, about 
0*25~-0*5 cm. broad ; membrane tough, 10-12/^ thick; basal 



Fig. 65 . — Halicystis ovalis Areseh. A. ( X 1) ; B. ( X 300) ; C. and 
D. Spore formation ( X 100). (After Knckuck). 


prolongation penetrating the substratum ; zoospores 12-14ja 
by 7-8/x, small zoospores (gametes ?) 7-8ja by 2-3ja. 

Very rare, obtained only by dredging ; Scotland and Ireland. 


Family III.—DERBESIACE^ 

Frond filiform, unicellular or with occasional septa, multi- 
nucleate, simple or branched, with no differentiation of axis 
and branches ; plastids disc-like, with or without pyxenoids. 
Asexual reproduction by large multiciliate zoospores, formed in 
lateral cells partitioned off from the filaments. 

DERBESIA Solier 

(After Alphonse Derbes, French algologist.) 

Filaments aseptate or with occasional partitions, multi- 
nucleate, simple or branched, with no differentiation of axis and 
branches ; plastids numerous, disc-shaped, with or without 
pyrenoids. Asexual reproduction by large multiciliate zoospores, 
formed in lateral, globose or pyriform sporangia ; sexual repro- 
duction unknown. 
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Derhesia 


D. tenuissima Gtoudbri {Vaucheria marina Harv.). Lat. 
Unuissimus, most slender. — Plant bright green; filamentsarising 
from a procumbent portion, 50-70/>6 in diam., simple or often 
bearing a few lateral branches, aseptate except for an occasional 



Fig. -—Derhesia tenuissima Crouan. A. ( X |) ; B. Filaments with 
sporangia (X 60) ; C- Single sporangium ( X 300). 

cross* wall near the base of a branch. Sporangia ovoid to sub- 
spherical, borne laterally, 150-250f>t by 90-200/x, pedicel 30-70/x 
by 30-35^ ; 20 or more zoospores in each sporangium. 

On sea-plants, mud, etc., between the tide-marks. Rare; 
Devon, Dorset and Argyle, 

Family IV.— PHYLLOSIPHONACE^ 

Thallus filiform, inarticulate, branching ; perforating mollusc 
shells or parasitic in the tissues of plants. Asexual reproduction 
by aplanospores in one genus ; sexual reproduction unknown. 

OSTREOBIUM Born. & Flah. 

(Gr. ostreon, an oyster, and hios, life.) 

Thallus filamentous, branched with occasional swelhngs ; 
living in the shells of molluscs. Reproduction unknown. 

0. Queketti Bom. & Flah. After E. J. Quekett, British 
microscopist.— Thallus slender, 4-5p, in diam. in the main 
divisions, numerous lateral divaricate branches forming a close 


Ostreohium Phyllosiphonaceje 


network, the ultimate divisions about 2/x in diam. ; occasional 
irregular swellings in the filaments, 20-40 a in diam. 



Pig. 67.—0^j5reo6mm QuelceMi Born. & Flah. A. Branching thallus 
( X 300) ; B. Showing swellings ( X 300). 


In old shells of oysters and other molluscs. Often occurring 
with Gomontia polyrliiza, from which it is easily distinguished 
by the continuous, non-cellular filaments. Not uncommon ; 
widely distributed. 
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Vaucheria 



Family V.—VAUCHERI ACE/E 


Fronds filamentous, cylindrical or with frequent constrictions, 
with lateral or dichotomous branching ; plastids disc-like, 
pyrenoids absent. Asexual reproduction by large multinucleate 
zoospores, by aplanospores and akinetes ; sexual reproduction 
by oogonia and antheridia. 


VAUCHERIA DC. 


(After M. Vaucher, Swiss algologist.) 

Fronds bright green, coenocytic, aseptate, composed of long 
irregularly or falsely dichotomising branching filaments. 
Monoecious or dioecious ; oogonia sessile or stalked, containing 
a single oospore ; antheridia often spirally twisted and formed 
at the tips of the branches, sometimes ovoid ; antherozoids small, 
2-ciliate ; asexual reproduction by large zoospores clothed 
with cilia arranged in pairs, and non-mo tile aplanospores. 


Key. 

1. Antheridia borne on a colourless cell cut ofi from 

the coenocyte 2. 

Antheridia sessile or stalked, but not borne on 
a special stalk-cell 6. 

2. Androphore on which antheridia are developed 

borne on a stalk-cell V,synandra (3). 

Androphore absent 3. 

3. Oogonia separated from the coenocyte only by a 

cross- wall, not borne on a special cell ......... 4. 

Oogonia borne on a special cell with a cross- wall F. litor'ea (6). 

4. Oogonia with several openings at their apices ... F. coronat^a (5). 

Oogonia with one opening V. sphmrospora (4). 

5. Oogonia and antheridia on separate filaments ... F. dichotoma (1). 
Oogonia and antheridia on the same filament ... V,Thur&tii (2). 


1. V. dichotoma Lyngb. var. submarina C. A. Agardh. Gr. 
dichotomeo, I cut in two. — ^Filaments 50-220/x, rarely as much as 
343ju diam. Oogonia and antheridia on separate filaments ; 
oogonia sessile, spherical or slightly elongated, 374ja by 330ja ; 
ostiole minute, terminal; antheridia 110-232/z by 75-153^, 
egg-shaped or ellipsoidal, sessile, borne singly or in groups. 

Rare ; Dorset and Argyle. 

2. V. Thuretii Woron. (F. velutina Harv. partim). After 
G. Thuret, French algologist.— Filaments 60-122/z broad, rarely 
as small as SOjji broad. Oogonia and antheridia on the same 
filament ; oogonia borne singly, egg-shaped or pyriform, shortly 
stalked, rarely sessile, 130-300p, broad; oospore 170-240^ by 
120— 200/x ; antheridia erect or horizontal, egg-shaped or p3n?iform, 
60-1 50/x by 40-80/z ; aplanospores borne terminally on short 
lateral branches. 

On the muddy seashore and mud-covered rocks between the 
tide-marks. Probably not uncommon ; widely distributed. 
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3. ¥• synandra Woron. Gr. syn, with, aner, a man. Fila- 
ments 50-100 (usually 88) }JL diam. Antheridia horn-shaped, 
2-7 borne together on a swollen, chlorophyll-containing cell 
(androphore), which itself is borne on a small colourless cell, cut 
off from the main coenocyte ; oogonia lateral on the filament, 
almost spherical, lOO-lIO/x broad ; oospore spherical, monoecious. 

Rare ; Lancashire. 



Fig. Vaucheria. A. Filament bearing imiloc. sporang. with one 

zoospore ( X 80) ; B— R, F. litorea Bang & Agardh. B and C. 

Filament bearing antheridia (x 45); R. Filament with oogonium 

(X 45); E. V. Tkuretii Woron. Antheridium; F. F. Sphmro^pora 

Nordst. Antheridium. (Figs. B~F after Pascher.) 

4. V. sphserospora Nordst., var. ssmoica Nordst. Gr. sphaira, 
a sphere, sf ora, a seed.— Filaments 25-60 fi diam., loosely tufted. 
Antheridium generaUy slightly curved, acuminate, bearing two 
conical processes just below the apex ; oogonium below on the 
same branch, separated by an empty cell, globose or nearly so, 
105-135/x in diam. ; oospore not filling the oogonium. 

Rare; widely distributed. 

var. dioica Rosenv. — Dioecious ; antheridia single or in pairs ; 
oogonia pear-shaped, shortly stalked. Not uncommon. 

5. V. eoronata Nordst. La>t. (monatm, crowned, — ^Fila- 
ments 48-70/x in diam. Oogonia solitary, subsessile, borne on 
the branches bearing the antheridia, more rarely on the main 
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laments, obovoid or obliquely ovoid, 125-146a by 145-l80u. 
bearing a circle of 3-6 openings at the top ; oospore globose or 
subglobose, 115-135//. by 145//, not quite filling the oogonium ■ 
ripe oospore with occasional brown spots and thick minutely 
fatted membrane; antherida straight with rounded apex 

w soHtary, 30-40// in diam., separated 

from the branch by an empty cell. 

Rare ; Forfar. 

6. V. litorea Bang & Agardh. Lat. lUoreus, Hving on the 
shore. Bilamente 70-95// broad. Antheridia borne on branchlets 
each separated by a colourless cell from the main Coenocyte’ 
elongated, cy mdncal, 55-65// broad, bearing 1-4 lateral beVk- 
'e prolongations through which the antherozoids are finally 
freed ; oogonia terminal each on a recurved elongated stauf 
at the base of which a colourless cell is cut off by a cross-wall • 
oogomum almost spherical, 190-450// in diam. ; dhcecious 
Bather rare ; widely distributed. 

Family VI.— CODIACE^ 

Frond of definite shape except in the lowest forms, composed 
contmuous, branching filaments, sometimes^with 
constnctions. Asexual reproduction by zoospores and aplano- 

spores formed m sporangia ; sexual reproduction by isogamous 
or anisogamous gametes. ^ “ug^/mous 

1. CODHJM Stackh. 

(Gr. hodion, the skin of an animal ) 

encrusted with lime, sub-spherical 
cyWical or forming a felted encrustation, simple or Soto’ 
mously branched, dark green; medullary filamS vSticfuv 
entwined, givmg rise to horizontal branchlets with swollen SS 

1. Thallus prostrate ......... 

Thallus erect . ’ * ] * ^ * adUmrena ( 1 ) . 

2. Callus spherical and hollow *’.*‘.*.*’.‘.* ^ 

Thallus of another form O^hursa (4:). 

3. Thallus minute, erect; cvlindricai * r . 

ThalW cylindrical or flattened, branched *elon- (2)- 

gated ^ ^ 

^ ^ 0.tomenio8um(Z), 

«d gelatmom, otaly adheSg to “““ ’ 


Codium Gobiace^ 

On maxine rocks near low-water mark. Rare ; Ireland, 

Isle of Man, S. England and Channel Islands. 

2. G. amphibinm Moore.— Fronds minute, erect, cylmdricai, 
simple, obtuse, aggregated in widely spreading strata, bright 



Fig. 69 , — Oodium tomentosum Stackh. A. ( X f ) ; B. Portion of trans. 
sect, of thallus with gametangia ( X 60); C. Trans, sect, of thallus 
(X 12). 


green ; lower stratum indefinite, formed of entangled filaments 
from which, papillate, cylindrical or clavate fronds arise per- 
pendicularly, as much as 1*25 cm. in height ; axes of the erect 
fronds formed of interwoven filaments from which clavate fila- 
ments arise forming a continuous peripheral layer ; substance soft. 

Very rare ; Gornwall, Isle of Man and Ireland. 
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3. C* tomentosum Stackh. hsit, tomeniosus, covered with 
matted hairs. — ThaJlus much branched, 22-37 cm. long when 
growing in pools, 48-60 cm. long in deep water ; branches 
3-4 mm. thick, cylindrical, often slightly flattened at the axils, 
dichotomous, surface often tomentose, becoming smooth with 
age ; attachment organ formed of a felt-like mass of entangled 
filaments creeping over the substratum ; centre of the branches 
formed of intertwined filaments from which clavate filaments 
arise forming a continuous outer layer ; clavate filaments 
120-1 70ju (rarely 220 fi) wide, with apex distinctly thickened and 
blunt or at times pointed, but never mucronate. 

Not uncommon. 

var. atlanticum Cotton. More robust than the type, utricles 
often mucronate. 

4. C. Bursa C. A. Agardh. Bursa, a generic name used by C. 
Bauhin. — Frond dark green, paler when dry, sponge-like, 
attached to the rock by interwoven and matted fibres, several 
fronds growing together, spherical, hoUow, varying in diam. from 
2*5-20 cm., composed of slender filaments from which club- 
shaped proliferations arise vertically forming a continuous outer 
layer ; substance soft. 

On submarine rocks. Very rare; S. England, Channel Islands 
and Ireland. 

PH^OPHYCE^ 

Key to Oenera 

1. Reproductive organs borne in eonceptacles 

below the surface of the thallus ..... 2. 

Reproductive organs not in eonceptacles, 
protruding or sunk in the thallus 5. 

2. Attachment-organ formed of branching 

fibres which extend in patches over the 

substratum Bifurcaria (p. 223). 

Attachment-organ disc -like, more or less 
expanded 3. 

3. Vegetative thallus cup-shaped, stalked. 

Long, strap-like, dichotomous fronds 
bearing fruiting bodies arising from the 

centre, without air vesicles Himanthalia (p. 223), 

Thallus flat, dichotomous, with mid-rib. 
limiting-bodies developed in the apices 
of the thallus; air- vesicles frequently 
present, generally developed beside the 
mid-rib in the leaf -like lamina Pucus (p 216). 

Thallus stem-like and terete or compressed, 
much branched 4. 

4. Thallus flattened, almost pinnately 

branched with large oval air- vesicles in 
the branches. Fruiting - bodies egg- 
shaped, stalked, developed singly or in 

lateral bunches Ascophyllum (p. 219). 
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Thallus flattened, dichotomous, pinnately 
branched. Fruiting-bodies and air- 
vesicles developed in the upper branches ; 
air- vesicles pod-shaped, articulate, fruit- 
ing-body lancet-like Halidrys (p. 225). 

Thallus terete or compressed, variously 
branched ; air- vesicles (when present) 
in the axes of the branches, borne singly 
or in chains. Conceptacles small, wart- 
like, developed in the branches Cj^stoseira (p. 226). 

Thallus narrow, channelled on one side, air- 
vesicles absent. Fruit in terminal 
receptacles Pelvetia (p. 223). 

5. Thallus encrusting, not felted on the under- 

side, having a basal cell-layer creeping in 
or on the substratum 6. 

Thallus flat, membranous, horizontally 
expanded over the substratum, attached 
by felty rhizoids 16. 

Thallus irregularly spherical, hollow ...... 17. 

Thallus forming small, solid, gelatinous 
spheres or cushions from which articu- 
lated filaments may arise — 18. 

Thallus conspicuous, more or less com- 
pressed, leafy or ribbon-like 23. 

Thallus filamentous or terete, simple or 
branched, solid or tubular 33. 

6. Thallus epiphytic or parasitic on other 

algae ; having a horizontal cell-layer, 
and -short erect filaments ... 7. 

Thallus forming a blackish brown crust 
with parenchymatous stmeture ; on 
stones 8. 

7. Erect filaments few or absent 10. 

Erect filaments numerous 11. 

S. Unilocular sporangia projecting from the 

surface 9. 

Unilocular sporangia borne at the base of 
the filaments forming tlie sorus, not 
projecting from the surface Kalfsia (p. 152). 

9. Unilocular sporangia developed directly 

from the surface cells Lithoderma (p. 127). 

Unilocular sporangia borne on elongated 
filaments projecting from the surface 
layer Battersia (p. 191). 

10. Plurilocular sporangia in dense masses of 

squarish cells, occupying central part of 

frond PliECostroma (p. 125). 

Sporangia not confined to the centre of the 

thallus Mikrosyphar (p. 124). 

11. Ascocysts present Ascocyclus (p. 158). 

Ascocysts absent 12. 

12. Unilocular sporangia arising from cells of 

the basal layer, sessile or shortly stalked 13. 

Unilocular sporangia terminal on the erect 

filaments Symphyocarpus (p. 126). 
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13. Erect filaments and sporangia normally 

distributed over the whole colony 

Ei’ect filaments and sporangia normally not 
distributed over the whole colony 

14. Erect filaments and sporangia normally 

arising from only central part of basal 

layer 

Erect filaments and sporangia normally 
arising in dense groups of irregular form 
separated by vacant spaces 

15. Attachment-rhizoids developed from the 

basal layer 

Attachment-rhizoids absent 

16. Thallus membranous or cartilaginous, um- 

bilicate, brown when young, blackish 
brown later ; surface cells drawn out 

into free articulated filaments 

Thallus delicately membranous, lobed, not 
umbilicate, olive-brown ; surface cells 
not drawn out into free articulated fila- 
ments 

17. Limiting layer formed of club-shaped fila- 

ments 

Limiting layer formed of small rectangular 
assimilating cells 

18. Thallus bearing free assimilating filaments 
Thallus spherical or cushion-like without 

free assimilating filaments 

19. Free filaments arising from a stratum of 

different character, constituting an im- 
portant part of the vegetative plant . . . 
Lower stratum chiefly an organ of attach- 
ment 

20. Free filaments all alike 

Free filaments of two kinds, one short, the 

other exserted 

21. Sporangia intercalary 

Sporangia lateral 

22. Cortical layer of the thallus consisting of 

simple linear filaments ; forming a 

minute cushion on other algae 

Cortical layer consisting of simple club- 
shaped filaments ; thallus small, spheri- 
cal, on Cystoseira and other algae 

Cortical layer consisting of dichotomous 
threads ; on slopes of rocks or on en- 
crusting algae 

23. Thallus with a more or less developed mid- 

rib ...... 

Thallus without mid-rib 

24. Thallus large, leafy, stalked, simple, with 

thick mid-rib ; zoosporangia in special 

fruiting- bodies, arising on the stipe 

Thallus flat, with mid-rib ; sporangia borne 
in special fruiting-bodies which arise 

terminally on the branches 

Thallus flat, membranous, dichotomous, 
with clear mid-rib ; sporangia in groups 
on both sides of mid-rib 


Myrionema {p. 149). 

14. 

15. 

Chilionema (p. 157). 

Ulonema (p. 154). 
Hecatonema (p. 155). 

Zanardinia (p. 199). 

Aglaozonia (p. 199). 
Leathesia (p. 141). 

Asperococcus (p. 170). 

19. 

22 . 

20 . 

Halothrix (p. 132). 

21 . 

Elachistea (p. 133). 
Leptonema (p. 131). 
Myriactis (p. 142). 

Microcoryne (p. 139). 

Leathesia (p. 141 ). 

Petrospongium (p. 140). 

24. 

25. 

Alaria (p. 206). 
Carpomitra (p. 137). 
Dictyopteris (p. 216). 
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Thallus ribbon-like, branches opposite, 
pinnate, mid-rib more or less con- 
spicuous, margin serrate, clothed in 

summer with filamentous hairs Desmarestia ligulata 

(p. 164). 

25. Thallus ribbon-like, incompletely tubular ; 

zoosporangia in sori, in the thallus Asperococcus coinpressus 

(p. 172). 

Thallus solid 26. 

26. Thallus very large, leafy, with long stipe, 

leafy bodies membranous or leathery, 
oval or elongated, simple or digitately 

cleft 27, 

Thallus short and delicately stalked ...... 28. 

Thallus without true stipe, attenuate at 
the base, attachment-organ felty 29. 

27. Stipe fiat, arising from a hollow warty base Saccorhiza (p. 204). 
Stipe cylindrical, attached by branching 

rhizoids Laminaxua (p. 202). 

28. Zoosporangia and clusters of hairs borne in 

groups on the thallus, giving a punctate 

appearance Punctaria (p. 184). 

Thallus smooth ; ^^osporangia forming a 

continuous layer in the outer cells ...... Phyllitis (p. 176). 

29. Thallus leafy, fan-like, simple, digitate or 

almost dichotomously branched ; spor- 
angia in groups, forming concentric 

zones on the thallus 30. 

Thallus dichotomously divided ; sporangia 
in groups on the thallus 32. 

30. Sporangia formed in groups among para- 

physes, projecting from the surface of 
the thallus ; thallus fan-shaped, irre- 
gularly divided Cutleria (p. 197). 

Sporangia developed in the surface cells of 
the thallus 31. 

31. Thallus fan-shaped, simple or much 

divided, with lime encrustation ; spor- 
angia forming dark and light concentric 

zones; upper edge rolled back Padina (p. 214). 

Thallus fan-shaped, irregularly dicho- 
tomous, upper edges serrate, not 
encrusted with lime, concentric zones 
present Taonia (p. 213). 

32. Thallus regularly dichotomous, apices not 

clothed with hairs ; sporangia developed 

in the cells of the thallus Dictyota (p. 211 ). 

Thallus fan-shaped, di-polychotomously 
divided, apices clothed with hairs ; 
sporangia developed among clusters of 
paraphyses Cutleria (p. 1 97). 

33. Thallus consisting of free articulated mono- 

or polysiphonous filaments, not asso- 
ciated into a tissue, sometimes partly 

corticate 34. 

Thallus filamentous or terete, solid or 
tubular, formed of a parenchymatous or 
filamentous tissue ............ ......... 51. 
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34. Thallus monosiphonous, with possibly some 

polysiphonous articulations 

Thallus polysiphonous throughout, with a 
more or less developed parenchymatous 
cortical layer in the main axes 

35. Asexual reproduction by tetra-nucleate 

monospores 

Asexual reproduction by unilocular spor- 
angia 

36. Monosiphonous throughout 

Tew polysiphonous articulations at the 

base 

37. Branches issuing irregularly from all sides 

of the stem 

Branches opposite, regularly pinnate, of 
unecjual length 

38. Sporangia intercalary not on special 

stichidia 

Sporangia terminal or lateral....... 

39. Filament monosiphonous, articulated 

throughout 

Filament partly polysij^honous, articulated 

40. Microscopic algse, creeping, or about 1 mm. 

in height 

Filamentous algae, much branched, lower 
part sometimes corticate, unilocular 
sporangia lateral or terminal, pluri- 

locular sporangia intercalary 

Lai’ge tufted algae ; filaments much 
branched, lower part sometimes corti- 
cate ; unilocular sporangia usually oval, 
plurilocular sporangia siliquose, oval or 

elongated ........V.. 

, Forming tufts, filaments much branched 
laterally; plurilocular sporangia like 
bunches of grapes on a single articulated 
filament 

41. Frond prostrate 

Erect filaments present 

42. Erect filaments in dense tufts 

Erect filaments scattered 

43 . Erect filaments, clavate, gelatinous ......... 

Erect filaments linear, not gelatinous 

44. Plurilocular sporangia in dense masses of 

squarish cells, occupying central part of 

frond 

Sporangia not confined to the centre of the 
plant 

45. Thallus small, often forming microscopic 

cushions, consisting of a primary 
branched filament, from which monosi- 
phonous articulated branches arise, 
simple or clothed with branchlets ; 
sporangia arising from polysiphonous 
filament 


36 . 


46. 

36. 

38. 

Acinetospora (p. 210). 

37. 

Haplospora (p. 208). 
Tilopteris (p. 210). 

Pilayella (p. 124) 

39. 

40. 

45. 

41. 


Isthmoplea (p. 182). 


Ectocarpus (p. 113). 


Sorocarpus (p. 130). 
44. 

42. 

43. 

Streblonema (p. 128). 
Strepsithalia (p. 151). 
Sphacella (p. 192). 


Phseostroma (p, 125). 
Mikrosjqjhar (p. 124). 


Myriotrichia (p. 174). 
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Forming small cushions, consisting of a 
polysiphonous upper portion, and mono- 
siphonous lower parts from which 
branched articulated filaments arise; 
unilocular sporangia in wart-like groups 
on the polysiphonous parts ; plurilo- 
cular sporangia elongated, formed at the 

bases of the filaments 

Filamentous algae, much branched, lower 
part sometimes corticate; unilocular 
sporangia lateral or terminal ; pluri- 
cular sporangia intercalary 

46. Apical cells not conspicuous ; unilocular 

sporangia developed from the cortical 
cells at the nodes, not on special 

branches 

Apical cells conspicuous ; unilocular 
sporangia on special branches 

47. Branches formed by division of an initial 

cell below the apical cell 

Branches formed by direct division of the 
apical cell........ 

48. Rhizoidal filaments few and limited to the 

base of the plant, branching irregularly 

pinnate 

Rhizoidal filaments numerous 

49. Branches distichously pinnate 

Branches whorled 

50. Central portion of axis consisting of 4 large 

central cells, surrounded by a band of 

smaller cells 

Central portion of axis consisting of a large 
number of squarish cells, surrounded by 
a band of smaller cortical cells 

5 1 . Thallus simple, solid or tubular 

Thallus branched, solid, rarely tubular ... 

52. Fronds 0* 6-3 cm. in length, solid, assimi- 

lating filaments at right angles to the 

surface 

Fronds cylindrical, solid, consisting of 

concentric cell-layers 

Fronds tubular 

53. Substance thin 

Substance cartilaginous, numerous dia- 
phragms present 

54. Frond consisting of a single layer of cells ... 
Frond consisting of more than one layer... 

55. Sporangia covering surface 

Sporangia external in scattered patches ... 

56. Thallus consisting of a filamentous core, 

from which articulated filaments arise, 
covered more or less completely by 
a gelatinous substance ; sporangia 
developed on or from the filaments of 
the outer layer ; substance gelatinous 

or cartilaginous 

Thallus parenchymatous throughout ...... 


Giraudia (p. 135). 


Isthmoplea (p. 182). 


Phlseospora (p. 187). 

47. 

48. 

50. 


Sphacelaria (p. 188). 
49. 

Chaetopteris (p. 192). 
Cladostephus (p. 194) 


Halopteris (p. 196). 


Stypocaulon (p. 197). 
52. 

56. 


Buffhamia (p. 143). 

Litosiphon (p. 180). 

53. 

54. 

Chorda (p. 200). 
Rhseosaccion (p. 183). 

55. 

Scytosiphon (p. 177). 
Asperococcus (p. 170). 


57. 

60. 
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57. Cortical filaments short, sparingly branched, 

closely packed, enclosing pyriform uni- 
locular sporangia 

Cortical filaments not enclosing unilocular 
sporangia 

58. Thallus cartilaginous, core solid, formed of 

a firm parenchyma, cortical filaments 

simple... 

Thallus gelatinous, core solid or tubular, 
forming a more or less perforated tissue ; 
cortical filaments generally bent and 
branched, rarely simple 

59. Plurilocuiar sporangia replacing the upper 

articulations of the cortical filaments ; 

core solid or hollow 

Plurilocuiar sporangia intercalary, ramuli 

monilif orm ; core hollow 

Plurilocuiar sporangia elongated or ovoid, 
stalked, borne laterally on the cortical 
filaments; core solid, firm ............... 

60. Axis and branches with conspicuous fila- 

mentous hairs arranged in groups or 
whorls, or terminating the apices of the 

branches 

Clear groups of hairs absent 

61. Thallus consisting of a filamentous 

branched axis, clothed with whorls of 
hairs, from which monilif orm sporangia 

arise 

Hairs not whorled 

62. Sporangia on special elongated or club- 

shaped fruiting-bodies 

Sporangia not in special stichidia ; thallus 
filamentous, compressed or flat ; branches 


clothed with clusters of hairs or thorny 

processes Desmarestia (p 164). 

63. Fruiting-bodies on short lateral branches, 

crowned by a cluster of hairs ............ Sporochnus (p. 137). 

Fruiting-bodies terminal on the branches Carpomitra (p. 137). 

64. Thallus filamentous, solid or later becoming 

tubular; sporangia in sori, distributed 
in numbers, projecting from the surface 

of the thallus ... 65. 

Thallus filamentous, solid or hollow; 
sporangia formed from the cortical cells, 
borne singly or in groups 66, 

65. One apical cell terminating each branch ... Spermatochnus (p. 160). 
More than one apical cell terminating each 

branch Stilophora (p. 162). 


66. Thallus tubular ; sporangia in groups 

forming transverse strise on the thallus Striaria (p. 172). 
Thallus solid or tubular ; sporangia formed 
in the cortiealcells, half projecting or com- 
pletely sunk, singly or in irregular groups Stictyosiphon (p. 179). 
Lower half tubular, upper parts solid ; spor- 
angia developed in the cells of the cortex, 

sunk, strewn over the thallus Dictyosiphon (p. 167). 

Lower parts tubular, upper parts solid ; 
sporangia in pairs in the cells of the 

cortex at the nodes Phlseospora (p. 187). 


Gobia (p. 170). 

58. 

Chordaria (p. 144). 

59. 

Castagnea (p. 146). 
Myriocladia (p. 159). 

Mesogloia (p. 147). 

61. 

64 

Arthrocladia (p. 166). 
62. 

63. 



Ectocarpus 


Egtocarpacejb 
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Order I.— ECTOCARPALES 

Thallus leaf -like, tubular or formed of branched filaments ; 
gro^vth usually intercalary, typical meristematic apical cells 
being rarely present ; gametes almost equal in size. 

Family L—ECTOCAEPACE^ 

Plants filamentous, branched ; growth intercalary or tri- 
chothallic or apical without longitudinal subdivision of the cells 
of the filaments. Gametangia or sporangia borne on all or 
part of an ultimate branch ; gametes isogamous or anisogamous. 

L ECTOCARPUS Lyngb. 

(Gr. ektoSy external, and karpos, fruit.) 

Fronds filamentous, monosiphonous or occasionally partly 
polysiphonous by radial division of some of the cells. Pluriloc. 
sporang. ovate, cyhndrical or siliculose, consisting of numerous 
small cells arranged in regular longitudinal and transverse 
series; uniloc. sporang. cyhndrical or oval, either stalked or 
formed by the direct transformation of the cells of the branches. 


Key. 

1 . Parasitic species 2. 

Non-parasitic species 12. 

2. On PloridefB 3. 

On Phseophycese 4. 

Oik C odium tomentostim E. simplex {\4:). 

3 . External filaments simple E. parasiticus ( 1 ) . 

External filaments branched E. microscopicus (8). 

4. Forming patches on Laminaria saccharina E. fomentosoides (10). 
Growing between the assimilating filaments 

of Stilophora rhizodes ....... E. Stilophorce (2). 

On other alg^ 5, 

5. l^orming small isolated tufts on the exterior 

of the host 6. 

Forming larger patches, or a more con- 
tinuous layer 8. 

6. Assimilating filaments attenuate at the 

base, parasitic on Fuci E. clandestinus {Z). 

Assimilating fi.laments not attenuate at the 
base 7. 

7. Lax tufts on Taonia cdomaria ............... E. Battersii (12). 

Compact tufts on Ralfsia E. microspongium (9) . 

8. Endophytic thallus little developed, 

formed of a small number of cells E. soUtarius (13). 

Endophytic thallus penetrating the outer 
layers, forming a small patch of pseudo- 
parenchyma ; pluriloc. sporang. cylindri- 
cal, fusiform E. luteolus (6). 
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Endophytic thallus penetx'ating deeply, 
forming an interlacing mass of tissue . . . 

9. External filaments not more than 1 mm. 

in length 

External filaments attaining a length of 
3 mm. ; pluriloc. sporang. oval 

10. Plmiloc. sporang. cylindrical, fusiform 

Pluriloc. sporang. ovoid 

11. Plant having no apparent action on the 

host 

Gall-like swelling formed in the region of 
the parasite 

12. Rarely exceeding 1 cm. in height, epiphytic, 

or less frequently on shells or stones . . . 
Plants more than 1 cm, in height 

13. Erect filaments 1-3 mm. high, growing on 

Padina pavonia 

Not growing on Pctdma 

14. Erect filaments simple 

Erect filaments branched 

15. Pluriloc. sporang. arising from the pro- 

cumbent filaments 

Pluriloc. sporang. terminal or lateral on the 
erect filaments 

16 Plants 1-5 mm. in height 

Plants more than 5 mm. in height 

1 7 . Uniloc . sporang. terminal 

XJniloc. sporang. lateral and sessile 

18. On rocks or woodwork near high-water 

mark 

Epiphytic on other algse ... 

1 9 . Pluriloc , sporang. siUquose 

Pluriloc. sporang. ovate or more elongated 

20. In tufts, not more than 2 cm. in height, 

branches never opposite, pluriloc. 

sporang. often in a series 

More than 2 cm. high ..., 

21. Filaments interwoven into a dense sponge- 

like branching thallus, resembling C'o- 

dium tommtosum 

Filaments not so interwoven 

22. Plants 2-5 cm. high 

Plants 5-30 cm. or more high 

23. In tufts, filaments 1-3 cm. long, branches 

terminating in a hair, attached by 

articulated rhizoids 

Plants not tufted 

24. Branches clothed with secund ramuli bear- 

ing closely set subulate series on their 

innerfaces 

Branches without secund ramuli .......... . . 

25. Ramuli short spine-like, horizontal (not 

obtuse) 

Ramuli not spine-like 

26. Branches few 

Branches many 

27. Branches alternate 

Branches not alternate, pluriloc. sporang. 

sessile, erect, adpressed to the branches, 
lanceolate 


9. 

10 . 

E. velutinus (11). 

E, minimus (7). 

11 . 

E. brevis (4). 

E, Valiant ei (5). 

13. 

20 . 

E. PadincB (39). 

14. 

15. 

16. 

E. repens (15). 

E, terminalis (16) 

17. 

IS. 

E, terminalis (16). 

E. acanthophorus (34). 

E. Holmesii (18). 

19. 

E. Lebelii (38). 

E. irregularis (20). 


E, semindtis (36). 

21 . 


E. tomentosus (28). 

22 . 

23. 

31. 


E. ovatus (29). 
24. 


E. HincJcsice (30). 

25. 

E. Landshurgii (33). 

26. 

27. 

29. 

28. 


E. erectus (17). 
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28. Pluriloc. sporang. stalked, elliptic -oblong 

or fusiform E. fenesiratus (Zl). 

Upper sporangia almost sessile, siliquose... E, Crouani (23). 

29. Branches single or in unilateral series E. Sandriayms (21). 

Branches alternate — 30. 

30. Sporangia single E. glohif er ( 1 9). 

Sporangia many E. Mitchellce (22). 

31. In tufts, 5~7 cm. in height, each branch 

terminating in a pluriloc. sporang. when 

in fruit E. dasycarpus {2%). 

Pluriloc. sporang. not apical 32. 

32. Pluriloc. sporang. elongated, subulate 33. 

Pluriloc. sporang. rounded or oval 35. 

33. Rarnuli appearing markedly fasciculate at 

the tips of the branches ...... E. Jaaciculatus {21). 

Rarnuli not fasciculate 34. 

34. Primary filaments distinct, branching alter- 

nate or secund E. confervoides (24). 

Without conspicuous main axes, branching 

alternate or pseudodichotomous ...... E. penicillatus {2^). 

35. Rarnuli short, spine -like and obtuse E. distortua (32). 

Rarnuli not spine-like 36. 

36. Branches opposite, free, feathery, uniloc. 

sporang. borne on upper side E. granulosus (35). 

Branches not opposite 37. 

37. 4-12 cm. long, branches single or in a 

unilateral series E. Sandrianus (21). 

10-30 cm. long, branching alternate or 

pseudo-dichotomous E. Eemholdii {Zl). 
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1. Parasitic Species 

1 . E, parasiticus Sauv. — Filaments in the early stage growing 

in the axis of the host-plant, ultimately forming more or less 
limited dark spots in the cortical layer, composed of many 
creeping and a few erect threads ; external threads may be 
assimilating filaments or true hairs; sporiferous threads un- 
branched, forming clusters about 1 mm. in diam., by which the 
cortical layer of the host-plant is sometimes ruptured. Pluriloc. 
sporang. sessile or on a pedicel composed of one or two cells ; 
divisions of the sporangia sometimes simple, sometimes divided 
into two longitudinally. . 

Parasitic in the thallus of Ceramium rubmm and Cystodonium 
purpurascens. Probably not uncommon. 

2. E. Stilophorae Crouan.— Frond 2-5 mm. long; rarnuli 
simple, short ; articulations once or twice as long as broad. 
Sporang. numerous, siliquose, shortly stalked, borne on the 
branches. 

On Stilophora rhizodes. Rare ; Cornwall and Dorest. 

var. Cdsspitosa Rosenv. — Pluriloc. sporang. collected into 
dense tufts, 4-6^ in diam., nniseriate. Rare ; Dorset. 

3. E. ciandestinus Sauv. (ElacMsta dandestina Crouan). — 
Filaments simple, 1-2 mm. long, occurring in hemispherical 
tufts, formed of short assimilating filaments arising from a 
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cushion-like base, and elongated hairs ; assimilating filaments 
erect or incurved, attenuate at the base, obtuse at the apex ; 
articulations equal in length and breadth, torulose ; hairs 
attenuate at their extremities, articulations 1-4 times as long 
as broad. 

Parasitic in the thallus of various species of Puci. Very rare ; 
widely distributed. 

4. E. brevis Sauv. Lat. brevis, short. — ^Endophytic filaments 
irregularly branched, articulations shorter, or sometimes several 
times longer than their breadth ; external filaments rarely more 
than 150 [M long, articulations equal or once or twice longer than 
their breadth, simple. Pluriloc. sporang. ovoid or lanceolate, 
terminal, owing to, the presence of a ramulus below the 
sporangium. 

Parasitic in the thallus of AscopJiyllum nodosum. Bare ; 
Berwick. 

5. E. Valiantei Born. After R. Valiante, Italian algologist. — 
Tufts several mm. in diam., forming a gall-like swelling in the 
thallus of the host ; articulations 2-4 times as long as broad in 
the endophytic portions, which may be swollen at the tips, 
about equal in length and breadth in the erect filaments ; endo- 
phytic parts irregularly branched, upright filaments unbranched, 
terminating in a hair, not attenuate. Pluriloc. sporting, borne 
terminally or laterally on the erect branches, sessile or stalked, 
oval or globose, obtuse. 

Parasitic on Gystoseira ericoides. 

6. E. luteolus Sauv. Lat. luteolus, yellowish. — Occurring 
in and among the outer ceUs of the host ; much branched at the 
base, the branches forming a cushion from which the erect 
filaments arise ; erect filaments simple, attenuate upwards, 
terminating in a hair, articulations 1-3 times as long as 
broad. Pluriloc. sporang. terminal or lateral, 30-80 mm. long, 
torulose. 

On Fucus vesiculosus and F. serratus. Probably not un- 
common. 

Biffaring from JJ. minimus hj the shorter, more torulose sporangia, and 
in only penetrating the outer layer of the host. 

7. E. minimus Naeg. Lat. smallest. Small species 

forming a fringe on the fronds of the host ; filaments scarcely 
3 mm. long, simple or furnished with a few short branches given 
off at wide angles. Pluriloc. sporang. irregularly oval or oblong, 
borne at the apices of the branches. 

Parasitic in the receptacles of Himanthalia lorea and on 
Cladophora rupestris, Geramium ruhrum and other algae in pools 
between tide-marks. Very rare ; widely distributed. 

8. E. microscopicus Batt. — In tufts about 3 mm. in diam., 
branched, articulate, attachment-rhizoids formed from the 
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lower colourless parts of the filaments ; upper branches fastigiate, 
assimilating, or bearing colourless hairs which are attenuate at 
their apices, their articulations being 6 times as long as broad ; 
articulations near the base of the frond 4-10 times as long as 
broad, 2-6 times their breadth in the branches, and equal in 
length and breadth in the ramuli. Sporang. numerous, cylindrical, 
sessile, borne on the ramuli. 

Parasitic in the thallus of Gfracilaria compressa. Rare ; 
Dorset. 

9. E. microspongium Batt. Gr. miJcros, small, spongos, 
sponge.— Fronds minute, forming yellowish brown, compact, 
hemispherical, cushion-like patches about 1 mm. in diam., on 
the fronds of Balfsia verrucosa ; filaments much branched, 
irregularly nodose and matted together, cylindrical and free 
above ; branching irregularly dichotomous and spreading 
below, secund and erect above ; articulations about equal in 
length and breadth. Pluriloc. sporang. often very numerous, 
arranged secundly on the upper free branches, oblong-lanceolate, 
sessile, or borne on very short one- or two-celled stalks. Long 
colourless hairs present on the upper branches. 

Very rare ; Devon. 

10. E. tomentosoides Farlow E, tomeniosus and Gr. eidos, like. 
— Gregarious, covering the host plant with a matted growth, or 
more scattered, forming patches in the lamina ; filaments about 
1 cm. in length, attaining highest development in the spring ; 
articulations once or twice as long as broad. Pluriloc. sporang. 
borne in short, numerous, straight or slightly falcate branches, 
diverging at right angles from the filaments, sessile, linear, 
generally simple, occasionally pinnate. 

On Laminaria saccharina. Rare ; Weymouth, North Wales 
and Cumbrae. 

var. punctiformis Batt. {Ascocyclus balticus Ja>Gk non Reinke). 
— ^Vegetative filaments erect ; articulations equal in length and 
breadth or half as long as broad. Rare ; widely distributed. 

11. E. velutinus Kiitz. Lat. velutinus^ velvety. — ^Primary 
filaments in the thallus of the host, erect filaments 0‘5— 1*5 mm. 
long, simple or rarely branched ; lower articulations as long as 
broad, the upper from 1-4 times longer than their breadth. 
Uniloc. sporang. oval or egg-shaped, sessile or stalked, on the 
erect portion of the plant. 

On the receptacles of Himanthalia lorea. Not uncommon. 

var. laterifractus Batt. Uniloc. sporang. borne laterally and 
terminally. Very rare ; Plymouth Sound. 

12. E. Battersii Born. After E. A. L. Batters, British 
algologist. — Forming lax tufts, 1-2 mm. in height ; erect fila- 
ments simple or branched, terminating in a hair ; endophytic 
filaments forming a layer, one cell thick in the thickened outer 
wall of the host ; articulations once or twice as long as broad in 
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tile erect filaments, about equal in length and breadth in the 
procumbent parts. Pluriloc. sporang. ovoid or elongated, sessile 
or shortly stalked, borne on the erect filaments, or arising from 
the basal layer ; uniloc. sporang. subglobose, borne among the 
pluriloc. sporang. or on separate filaments. 

On Taonia atomaria. Very rare ; Devon. 

13. E. solitarius Sauv.^ — Microscopic ; filaments growing 
below the epidermis of the host or on the surface ; externa,! erect 
filaments short and terminated by a sporangium or long and 
ending in a hair. Pluriloc. sporang. terminal on short filaments 
or lateral on long filaments. 

On old fronds of Dictyota dicliotoma and Desrnarestia Ugulata. 
Rare; South Coast and Ireland. 

14. E. simplex Crouan. simplex, simple.-- Frond 1 cm. 
in length; branches few^ alternate, occasionally opposite or 
unilateral ; articulations | to 3 times as long as broad. Sporang. 
conical, obtuse, pedicellate. 

On Goclium tomentosum. Not uncommon ; widely distributed. 

2. Non-Paeasitic Species 

15. E. repens Reinke. Lat. repens, creeping. — Creeping 
filaments much branched, generally forming a pseudo -paren- 
chymatous layer with irregular outline, one or two plate-like 
plastids present in each cell ; erect filaments short, usually 
simple. Pluriloc. sporang. arising from the creeping filaments, 
sessile or shortly stalked, ovate-elongate, hairs present ; uniloc. 
sporang, unknown. 

On various algse, particularly Polysiphonia and Gladophora, 
bIso on Zostera. Rare; widely distributed. 

var. confluens Batt. (Ascocyclus replans Holmes). — On 
Chondrus crispus and Halidrys siUquosa. Rare. 

16. E. terminalis Kiitz. — Microscopic, forming cushions 
1-5 mm. high on various algae, irregularly distributed or forming 
an almost continuous layer ; erect filaments simple or somewhat 
branched ; articulations 2-4 times longer than their breadth. 
Pluriloc. sporang. egg-shaped or elongated, often curved, 50-120/x 
long, terminal, or lateral and shortly stalked ; uniloc. sporang. 
oval, 40-50p. long, terminal. 

On Fucus vesiculosns and other algae. Not uncommon. 

17. E, erectus Kiitz. — ^Tuft about 2 cm. high, sparsely 
branched ; branches erect, 90/r broad, about 400ja long ; articu- 
lations twice as long as broad, hairs present, arising laterally. 
Pluriloc. sporang. lanceolate, obtuse, sessile, erect, adpressed to 
the branches. 

Very rare ; Essex and Northumberland, 

18. E. Holmesii Batt. After E. M. Holmes, British algologist. 
— Occurring in tufts on rocks in the shade near high-water 
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mark, or on woodwork; not more than 1*25 cm. in height, 
irregularly branched. Pluriloc. sporang. elongated, stalked, 
borne laterally on the branches ; nniloc. sporang. oval or spherical, 
sessile or shortly stallied. 

Rare; South Coast, Berwick and Anglesea (January to 
June). 

19. E. globifer Kiitz. {E. insignis Crouan). Lat. globus^ a 
sphere, /ero, I bear. — In tufts 1-4 cm. in height, branched from 
the base; branches widely set, alternate or opposite, bearing 
numerous sporangia. Pluriloc. sporang. ovoid, slightly longer 
than broad, sessile or borne on a short stalk formed of one 
articulation. 

On Ehodymmia palmata. Rather rare ; widely distri-. 
buted. 

var. rupestris Batt. (j&. simpliciusculus Ralfs). — On Stilo- 
phora rhizodes and Cystoseira ericoides. Rare ; widely distri- 
buted. 

20. B. irregularis Kiitz. — In tufts about 5-30 mm. in height, 
branching diffuse ; articulations at the base half as long as broad, 
in the other parts 4 or more times longer than their breadth. 
Pluriloc. sporang. egg-shaped or elongated, sessile or rarely 
shortly stalked, occurring singly or in groups ; uniloc. sporang. 
egg-shaped, sessile. 

Epiphytic on Euci. Very rare ; Sussex and Ayr. 

21. E. Sandrianus Za^nsird. (E, elegam Thur.). After G. B. 
Sandri, Italian collector.— In tufts 4-12 cm. in height, much 
branched ; branches single or in unilateral series ; articulations 
usually hah as long as broad, or equal in length and breadth. 
Pluriloc. sporang. elongated or egg-shaped, sessile, usually 
numerous on the inner side of the secondary branches. 

Very rare ; South Coast and Scotland. 

22. E. MitcheUse Harv. {E. virescens Thur.). After Miss A. 
Mitchell, American collector.— Tufts feathery ; filaments very 
slender, much branched ; branches and lesser divisions alternate, 
angles wide, branches and ramuli patent, ramuli attenuate ; 
articulations of the branches 2 or 3 times as long as broad, of 
the ramuli 1^ times as long as broad. Sporang. elliptic -oblong 
or linear, sessile and very obtuse, several together. 

Rare ; Devon, Dorset and Channel Islands. 

23. E. Crouani Thur. After H. M. and P. L. Crouan, French 
botanists.— Sparsely branched, branches alternate. Sporang, 
siliquose, numerous, lower ones often pedicellate, upper ones 
almost sessile. 

On Scytosiphon lomentarius and other algae, on rocks near 
high-water mark. Rare; widely distributed. 

24. E. confervoides Le Jol. (E. siliculosus Harv.). Conferva, 

a genus of algae, Gr. like.— 5-50 cm. long, loosely entangled 

at the base, free and feathery above ; branches alternate or 
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secund, attenuate; ramuli small, often terminating in a hair. 
Plnriloc. sporang. ovate-acute or acuminate, sessile or stalked, 
often ending in a hair ; uniloc. sporang. oval or ellipsoidal. 

On wharves and on the larger algae, frequently fringing 
Chorda Filum. Common and abundant; widely distri- 
buted. 

A large and variable species, which has been subdivided by Kiitzing 
into a large number of species. 



Fig. 70 . — Ectocarpus confervoides Le Job A, ( x f ) ; B. showing uniloc. 
and pluriloc. sporangia ( X 80). 

var. arctus Kjellm {E, arctus Kiitz. and E. pseudosiliculosus 
Crouan).— Pluriloc. sporang. not ending in a hair, 58~75ja 
by 20~30ja. Not uncommon on the leaves of Zostera marina. 

var. longipes Harv. — ^Pluiiloc. sporang. borne on long stalks. 
Jersey and Cornwall. 

var. hiemalis Kuck. {E. Memalis Crouan). — Pluriloc. sporang. 
conical or subacuminate, usually rostrate.* Pare; S. England 
and Dunbar. 

var. subulatus Hauck [E. amphibius Harv.). — Tufts short 
and loose, with thin elongated pluriloc. sporang. In brackish 
water. Pare; Pristol, Essex, Norfolk and Cardigan, 
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25. E. penicillatus C. A. Agardh. Lat. penicillakis, -penoil 
shaped.— -Brown tufts, 10 cm. high, without conspicuous main 
axes ; branching alternate or pseudo-dichotomous, hairs present. 
Uniloc. sporang. ellipsoidal, rarely egg-shaped, sessile or with a 
one-celled stalls ; pluriloc. sporang. elongated, siliquose, sessile 
or shortly stalked, 20-30p wide at the base. 

On Scytosiphon lomentarius and Ghordaria flagelliformis. 
Bare ; widely distributed. 

26. E. dasycarpus Kuck. Gr. dasus, thick, Jcarpos, fruit. — 
Forming brown tufts 5-7 cm. high ; branching pseudo- 
dichotomous in the main branches, lateral branches alternate. 
Pluriloc. sporang. cylindrical, sessile or stalked, terminal and 
lateral on the branches, not ending in a hair, more or less 
elongated, 10-15/x broad ; uniloc. sporang. unlmown. Charac- 
terised by the fact that each branch terminates in a pluriloc. 
sporangium when the plant is in fruit. 

Bare ; Dorset. 

27. E. fasciculatus Harv. Lat. fasciculatus, clustered. — 
Filaments 5-20 cm. in length, erect, tufted, entangled below but 
free and feathery above ; articulations of the main branches 
about as long as broad ; secondary branches alternate, short, 
arising at an obtuse angle ; ultimate branches very numerous, 
secund, ending in a hair ; greenish olive to yellowish brown, soft ; 
adhering to paper when young. PlurHoc. sporang. ovate- 
acuminate or subulate, sessile or on short stalks, borne principally 
on the upper side of the penultimate branches ; uniloc. sporang. 
oval and sessile. 

Not uncommon. 

var. congesta Crouan {E. congestus Crouan and E, glomeratus 
Thur.).— Bamuli borne in clusters near the tips of the branches. 
Rather rare ; widely distributed. 

var. drapamaldioides Crouan.— -On the stipes of 
bulbosa. Not common ; widely distributed. 

var. pygmseus Batt. [E. pygmcms Aresch 1). — Smaller than 
the type. Bare; Bute. 

28. E. tomentosus Lyngb, Lat. tomentosus^ woolly. — ^Pronds 
composed of numerous matted filaments, 2*5-20 cm. or more in 
length, sometimes more than 1 cm. in diam. below, much 
branched ; branches alternate or irregular, filiform, simple or 
bearing smaller branches; ramuh very slender, equal, flexuose, 
irregularly branched ; articulations 2 or 3 times as long as broad, 
pale olive-green to rusty brown, soft and gelatinous, adhering 
to paper. Bluriloc. sporang. ovoid or elongated, obtuse, borne 
on short stalks on the smaller branches. 

On Eucus vesiculosuSf Himanthalia lorea and other algse 
betw^een tide marks, occasionally on rocks and stones. Frequent. 

29. E. ovatus Kjellm. — ^Filaments tufted, much branched, 
1-3 cm. long, attached by articulated rhizoids, numerous small 
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plate-like chromatophores in each assimilating cell, branches 
all terminating in a hair, irregnlarly alternate, rarely opposite. 
Plariloe. sporang. sessile, ovate or more elongated, borne singly 
or in pairs on the branches; nniloc. sporang. sessile on the 
branches or intercalary. 

Bare ; Bute. 

var. arachnoideus Reinke. — ^Numerous small lens-shaped 
chromatophores. Rare ; Ilfracombe. 

30. E. Hincksias Harv. After Miss Hincks, Irish collector. — 
Filaments 2*5-5 cm. long, dark ohve, somewhat rigid, not 
matted, irregularly and rather distantly branched ; branches 
clothed with unilateral ramuH, bearing on their inner faces a 
second series of closely set, subulate smaller ramuli. Sporangia 
conical, sessile, produced along the inner face of the ramuli, one 
arising from each articulation, giving the ramulus a serrate 
appearance. Annual. 

Epiphytic on Saccorhiza bulbosa. Not common ; widely 
distributed. 

31. E. Reinboldii Reinke. After T. Reinbold, German col- 
lector.---Forming tufts, 10-30 cm. long ; filaments branched, 
branching alternate or pseudodichotomous, branches terminating 
in a hair with basal growth, intercalary growth in the branches. 
1 luriloc. sporang. lateral on the branches, sessile, rarely shortly 
stalked or intercalary, torulose. 

On the larger algse. Very rare ; Dorset. 

32. E. distortus Carm. — Tufts 10-20 cm. long or more, very 
dense and matted ; much branched, irregular, with wide angles, 
bent at intervals into a zigzag form ; smaller branches at right 
angles or recurved ; ramuli scattered, short and spine-like but 
obtuse; articulations about as long as broad. Sporangia 
obovoid or ellipsoid, scattered, sessile or slightly stalked. Sub- 

On the leaves of Zostera marina. Very rare ; Scotland. 

m recorded from Torbay and Kley, but it 

PiTayeUa UttoraliB was mistaken for it” 

WH'oif ■ After the Rev. B. Landsborough, 

enwtd capillary, 2-5-6 cm. long, densely 
branSf? together in masses, irregularly 

dfrntff ^ ““erous branches, spreading at wide Ingles, 
simnB spine-lilm, horizontal, 

artiSatfon!^?%“®^n°^ clothing the branches; 

Smcter wbiS than their breadth, with thin walls, a 
waUef £ ^ (iistmguish the plant from the thick- 

not adhen'nv cl S^^^stance tenacious, membranous, 

o?sSeT dark brown. Sporangia sessile 
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Dredged in deep water in land-locked bays. Very rare ; 
Scotland, Ireland and doubtfully from Sidmouth. 

34. E, acanthopboras Kiitz. Gr. akanthos, 8. thorn, phoreo, 
I bear.— Tufts minute, greenish, branched ; filaments about 64/x 
broad, branching opposite or unilateral ; branches short, acute, 
spine-like, more or less incurved ; articulations 2-3 times as 
long as broad in the branches, equal in length and breadth in 
the ramuli. Sporangia sessile, ovate-lanceolate, obtuse. 

Very rare ; Dorset. 

35. E. granulosus C. A, Agardh. — ^Filaments tufted, capillary, 
10-25 cm. long, much branched, with a central axis and lateral 
branches unequal in length ; lesser branches usually opposite 
or rarely alternate, spreading at wide angles, unequal in length ; 
ramuli opposite or unilateral ; articulations about as long as 
broad. Pluriloc. sporang, sessile, often borne in a series, ovoid 
in shape ; uniloc. sporang. sessile, almost spherical. Substance 
not gelatinous, adhering to paper ; clear olive, yellowish with age. 
Annual. 

On rocks ; on Corallines and other algae in rock-pools between 
tide marks. Common and abundant. 

36. E. secundus Kiitz. Lat, secundus, follo"wing or second.— 
Small tufts, not more than 2 cm. in height; branches never 
opposite. Pluriloc. sporang. similar to those of E. granulosus ; 
uniloc. sporang. unknown. 

On rocks and on other algae. Rare ; widely distributed. 

37. E. fenestratus Berk. Lat. fenestratus, pierced with 
holes. — ^Forming small tufts, very slender, 2*5-5 cm. high, not 
much branched ; branches lying apart and feathery, alternate, 
repeatedly divided, ultimate ramuli prolonged and straight ; 
aiticulations 2-3 times as long as broad in the middle parts, 
gradually shorter upwards. Pluriloc. sporang. stalked, elliptic- 
oblong or fusiform, but blunt at the ends. Substance flaccid, 
adhering to paper, pale greenish olive. 

Very rare ; South Coast and Northumberland. 

38. E. Lebelii Crouan. — ^Forming small tufts, 1 cm. in diam., 
branched from the base ; ramuli alternate, rarely opposite ; lower 
articulations 3 times as long as broad, articulations of the ramuli 
twice their breadth. Sporang. pedicellate, siliquose, obtuse. 

On Cystoseira ericoides. Rare ; Devon and Dorset, 

39. E. Fadinse Sauv. {Gijfordia Pad^mce Buff ham). — Erect 
filaments 1-3 mm. high, 25/r in diam., attenuate at the base, 
simple or slightly branched, one or more arising from a short 
filamentous rhizoid inserted between the cells of the host ; cells 
of the filaments about twice as long as broad. Uniloc. sporang. 
ovate-lanceolate, pedicellate, at or near the base of erect 
filaments. Pluriloc. sporang, elongate-ovate, pedicellate or 
sessile, at intervals on the erect filaments. 

On Padina Pavonia. Rare ; Devon. 
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2. PILAYELLA Bory 

(After Bachelot de la Pylaie, French algologist.) 

Thallus monosiphonous, articulated, much branched, 2-25 cm. 
long. Uniloc. sporang. formed of from 2-30 contiguous cells ; 

pluriioc. sporang. irregularly cylin- 
drical, variable in size; both kinds of 
sporang. intercalated in the branches 
and not on special stichidia as in 
Ectocarpus. 

P. littoralis Kjellm., var. opposita 
Kjellm. Lat. litoralis, belonging to 
the seashore. — -Filaments tufted or 
irregularly expanded at the base, 
5-25 cm. long ; branches numerous, 
usually opposite, given of! at wide 
angles ; articulations once or twice 
longer than broad. Uniloc. and 
pluriioc. sporang. intercalary. 
Gelatinous, adhering to paper. 
Common. 

var. bracMata Batt. — Finely 
tufted, feathery, much branched; 
branches opposite or quaternate; 
ramuli opposite, very patent. Bare ; 
Norfolk. 

var. longifructus Batt. — Pluriioc. 
sporang. elongate and attenuate 
upwards. Rare ; Devon, Durham, 
Northumberland and Scotland, 
var. firma Kjellm. — Pluriioc. 
Kjellm. Showing uniloc. and sporang. forming spmdle-hke rows, 
pluriioc. sporangia ( x 80). intercalary. Common and abun- 
dant. 

var. ramellosa Kuck. — ^Multiloc. sporang. developed in the 
middle of the branchlets. Padstow. 

Although the above varieties have been recorded, the successive 
phases of the plant exhibit so much fluctuation that it is doubtful whether 

they can be regarded as more than growth fomas. 



Fig. Pilayella lUtoralis 


3. MIKROSYPHAR Kuck. 

(Gr. miJcros, small, and supJiar, wrinkled skin.) 

Thallus consisting of monosiphonous branched creeping 
filaments, sometimes scattered, sometimes united into a pseudo - 
parenchymatous tissue ; vegetative cells generally twice as 
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long as broad, with one or two plate-like chromatophores ; 
hairs present or absent. E/eproduction by nniloc. and pluriloc. 
sporangia. 

Key, 


Epiphytic on species of Porphyra M. Porphyrce. 

Epiphytic on Polysiphtmia urceolata M. Polysiphonim. 


M. Porphyrse Kuck. — Forming brown patches on species of 
Porphyra, 

Probably"'not uncommon ; Kent. 


B 



Fig. 72. — Mikrosyphar Porphyrce Kuck. A. Creeping among cells of host 
(X 600); B. sporangia { X 600). (Aiter Kuckuck.) 

M. Polysiphoniss Kuck. — Forming microscopic browm patches 
on the thalliis of Polysiphonia urceolata. 

Probably not uncommon ; Northumberland. 


4. PHiEOSTROMA Kuck. 

(Gr. phaios, brown, and stroma, a mattress.) 

ThaUus epiph3d-ic, consisting of monosiphonous branched 
filaments, scattered or united into a disc of cells, which may be 
divided by horizontal walls ; chromatophores polygonal and 
plate-hke ; hairs with basal growth. Uniloc. and pluriloc. 
sporangia. 

P. pustulosum Kuck.— ThaUus epiphytic, creeping or forming 
a disc of irregular filaments. PlurUoc. and uniloc. sporang. 
sometimes on the same, sometimes on different individuals. 

Epiphytic on Zoster a, Scytosiphon lomentarius, Chorda to- 
mentosa, and Laminaria Probably not uncommon ; Devon, 
Northumberland and Bute. 
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PHiEOPHYCE.® 


Phceostroma 


P. prostratum Kmk . — Thallus of irregular outline, formed of 
a single layer of cells near the edge, 2 or rarely 3 strata in the 



Fig. Ti,--Phwostroma 2 :>rostr€aum Knck. A. ( X f) ,* B. showing sporangia 
(X 270). (After Kuckuck.) 


middle ; vegetative cells ellipsoidal, sometimes round or poly- 
gonal ITniloc. sporang. formed from the cells of the upper 
stratum. 


5. SYMPHYOCARPUS Rosenv. 

(Gr. sumphuQ, I unite, and karpos, a fruit.) 

Thallus encrusting, formed of a 
basal layer and upright filaments ; 
basal layer consisting of irregularly 
branched filaments, free or united ; 
upright filaments short, of equal 
length, simple or falsely dichotom- 
ously branched. Pluriioc . sporangia 
formed at the tips of erect fila- 
ments. 

S. strangulans Rosenv. — Epi- 
phytic on Ohcetomorpha melagmium 
Kutz. Cells of the basal filaments 
as long, or ^ as long, as broad : 
upright filaments almost cylindrical* 
formed of from 2-7 cells which are 
almost as long as broad ; hyaline 
hairs present at intervals. 

Rare ; Northumberland and 
Cumbrae. 



Fig. 74. — Symphyocarpus 
Htrangulam Rosenv. A. 
(X 130) ; B. showing 
sporangia { X 330), (After 
Rosenvinge.) 


Lithoderma 


Ectocarpace.® 
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6. LITHODERMA Aresch. 

(Gr. a stone, and skin.) 

Tliallus encrusting, horizontally expanded, the lower part 
adhering to the substratum and bearing erect branches on which 
the uniloc. and pluriloc. sporangia occur in somewhat indefinite 
sori. 

Key. 

Ghromatophores single in the cell, plate-like L. smiulans. 

More than one lens-shaped chromatophore in each cell ... L. fatiscem. 

L.fatiscens Aresch. Lat./a^^5C6?^,s, cracking. — Forming round 
or irregular dark olive-brown 
patches ; basal layer several 
cells thick bearing upright 
filaments ; chromatophores 
lens-shaped, more than one 
in each cell . Uniloc . sporang . 
spherical or oval, with a 
gelatinous wall, borne at the 
apices of the erect branches ; 
pluriloc. sporang. elongated 
and club-shaped, simple or 
occasionally branched, en- 
closed in a thick gelatinous 
wall; uniloc. and pluriloc. 
sporang, on different plants. 

On rocks, stones, shells 
and on other algae, in the 
sublittoral region and to a 
depth of 12 fathoms ; Devon, 

Wales and Isle of Cumbrae. 

L. simulans Batt. {8or~ 
a^ion simulans Kuck.). — 

Frond microscopic, brown, 
encrusting, erect filaments 
arising from the basal layer, 
branched, united into a 
pseudoparenchyma ; chro- 
matophores single in the cell, 
plate-like. Uniloc. sporang. 
pear-shaped, borne in small 
groups on the thallus ; plu- 
riloc. sporang. unknown. 

On stones, sometimes associated with K fatiscens. 

Devon. 



Fig. 75 . — Lithoderma fatiscens Aresch. 
A. Sect, of thallus (X 90); B. 
pluriloc. sporangia ( x 600) ; C. 
uniloc. sporangia ( X 600). 


Rare ; 
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pHiBOPHyGBJG 


Streblonema 


7. STEEBIiONEMA Berb. & Sol. 

(Gr. streblos, twisted, and a thread.) 

Primary branches procumbent, creeping in or upon other 
algse or alcyonidia i secondary branches erect ; thalliis micro- 
scopic. Uniloe. sporang. spherical or oval ; pluriloc. sporang. 
legume-shaped, simple or branched. 

Keij. 


Endozoio in Alcyonidium spp. infestans {Z). 

,Endoph;^dic in algse .................................. — 

In the tlmllm of Dudresnaya verticillata S. voluhiU (d). 

In the tliallus of Chorda Filum S. cequale (dh 

In the thallus of Ghylocladm kalifomiis ............ S. Zanardinii ( 6 ) . 

In the thallus of Petrocelio cruenta ........ ... S. helophorus (7). 

Jn the thalliis ot Brongniartella byssoides ......... S. intestinum {l). 

riiiriloc. sporang. more or less branched, legnme 

shaped S.fa8ciculatum {2). 

Pluriloc. sporang. simple, filamentous ; occurring 

in MesogloiaQrlffiiksiana S. tenuissimum {10). 

Uniloe. sporangia spherical 8, sphcsricum {%). 

Uniloe. sporangia oval .. — ........................... 8. Ckordarim {^). 


1. S. intestinum Holm. & Batt. (Entonema intestinum 
Keinsch). — Thallus formed of a system of filaments found 
between the cells of the host ; external hairs absent ; filaments 
alternately or irregularly branched, sometimes bifurcating. 
Plui-iloc. sporang. produced externally, simple, acutely ovoid. 

Immersed in the cortical layers of Brongniartella byssoides. 
Yevy rare ; Weymouth, 

2. S. fasciculatum Thur. Lat. fasciculatus, clustered. — 
Filaments 8-1 2/x thick, irregularly branched ; articulations once 
or twice longer than their breadth. Pluriloc, sporang. more or 
less branched, legume-shaped. 

Immersed among the cortical filaments of Castagnea virescens. 
Dorset, Northumberland, Wales, Scotland and Channel Islands. 

var. simplex Batt. — Immersed between the cortical fila- 
ments of Helminthora divaricaia and Castag^iea virescens. 
Rare. 

3. S. iniestans Batt. {Endodictyon infestans Gran.). Lat. 
infestam, attaching. — Filaments repeatedly branched ; articu- 
lations 1-3 times as long as broad. Endozoic in species of 
AlcyonidimYt. 

Rare ; Southseu*. 

4. S. sequale Oltm, Lat. cequalis^ equal. — Filaments equal 
in length to the limiting layer of the host. Pluriloc. sporang. 
obovoid or obcordate. 

Immersed in the cortical layer of Chorda Filum. Probably 
not uncominon. Devon, Dorset, Hants and Cumbrae. 

5. S. Chordariae Cotton {Dichosporangium Chordarice Wollny). 


Strehlonema 


Ectooabpacejs 
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— Filaments mucli braiiclied, irregularly nodose ; hairs and fertile 
branches erect, the former projecting above the surface. Uniloc. 
sporang. on short stalks, solitary or clustered, oval ; pluriloc. 
sporang. unknown. 

Immersed in the fronds of various algae, particularly Chordaria 
flagelUformis, usually accompanied by Bulbocoleon. 

^Sanardinii Ba/tt. {Bcfocarpus Zanardinii Crouan). 
^^er G. Zanardini, Italian botanist. — External filaments few. 
Pluriloc. sporang. protruding from the host and frequently forked. 



In the cortical layer of Chylocladia Jcaliformis, Probablv 
England, Isle of Wight, Guernsey and 

7. S. helophoms Batt. {Bcfocarpus helophorus Rosenv ) 
ur. a marsh. 

Immersed in the fronds of Petrocelis cruenta. Bare ; Berwick 
andCumbrae. ' 

8. S. sph^ricum Thur.-~Filaments 10-15ja thick, irregularly 
branched. Uidoc. sporang. spherical, 35-40^ in diam., sessHe 

> pluriloc. sporang. ovoid, acute, stalked 
often containing only one row of zoospores. ’ 


K]0 


Ph^ophyoe^i; 


Streblonema 



Fig. 11,—^orocarpus uvcefomiis Fringsh. A. (X |) ; B. showing 
plurilQC. sporangia ( x 60) ; C. ( X 300). 

borne in dense clusters often on a unicellular filament, some 
times arising at the ba^ of a branchlet. 

S. UTS^nuis Pringsh. Lat. uva, a bunch of grapes, forma 
shape.— Occurring in large or small tufts ; filaments 20-50 l 


Occurring between the cortical filaments of Mesogloia vermi- 
cuMa. Probably not uncommon ; Dorset, Anglesey and Scotland. 

9. S. voluMIe Thur. Lat. voluhilis, twining. — Pluriloc. 
sporang. roundish or spindle-shaped, 20-7 6 fju by 18-21/x. 

Creeping between the cortical filaments of Dudresnaya verti- 
cillata. Very rare ; Devon and Dorset. 

10. S. tenuissimum Hauck. Lat. tenuissimus, thinnest. — 
Filaments 4r-SfM thick, irregularly branched, articulations 2-6 
times longer than broad. Pluriloc. sporang. filamentous, simple. 

Creeping between the cortical filaments of Mesogloia Griffith- 
Siam. Rare ; Devon, Dorset and Wales. 

8. SOROCARPUS Pringsh. 

(Gr. SOTOS, a heap, and Jcarpos, a fruit.) 

Thallus composed of branched articulated filaments, ending 
in elongated colourless hairs. Pluriloc. sporang. rounded. 


Soromrpus 


Ectocarpace^ 
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thick ; articulations to 3 times as long as broad. Pluriloc. 
sporang. almost sessile or borne on a short filament. 

On larger algse. Very rare ; Dorset, Cumbrae, Renfrew and 
Clare Island. 

Family II.— ELACHISTEACEJE 

Cushion-forming plants, characterised by the absence of 
coloxmless hairs, as in the Corynophlocacese. These are replaced 
by long assimilating filaments or analogous organs, which may 
be short and club-shaped or elongated. Reproduction by 
uniloc. and pluriloc. sporangia borne on the branches. 

1. LEPTONEMA Reinke 
(Gr. leptos, narrow, and nema, a thread.) 


Forming a tuft on other algae, the filaments interwoven at the 
base, spreading above ; erect filaments unbranched ; growth 



Fig. 78. — Leptone^na fasciculatum Weinke, A. (X 1); B. ( X 60) ; 
showing uniloc. sporangia ( X 300) ; D. pluriloc. sporangia ( X 300). 


intercalary from the base of the filament, Uniloc, sporang. 
formed at the base near the meristematic zone ; pluriloc. 
sporang. formed near the apex of the filaments, intercalary. 

L. fasciculatum Reinke, var. subcylindrica Rosenv. Lat. 
fasciculat'm^ clustered. — Sterile filaments 7-12/x, thick, fertile 
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filaments 7-16/x thick. Uniloc. sporang. elongated, lateral, at 
the base of the filaments ; pluriloc. sporang. intercalary, near 
the apex, ovoid. 

At low-water mark and sublittorally to a depth of 4 fathoms 
on Laminaria spp., Alaria esculenta, other algse, s^nd Zostera, 
Very rare ; Bangor, Scotland and Clare Island. 

var. nncinatum Reinke. — Filaments curved. Very rare ; 
Gourock. 

2. HALOTHRIX Reinke 

(Gr. hals, the sea, and thrix, a hair.) 

Development similar to that of Leptonema, but with branched 
erect filaments and intercalary growth ; lower part consisting 
of short interwoven filaments, forming an organ of attachment, 


Eeinke. A. ( x 1) ; B. Portion of plant 
(X 130)-note brnncto at the base; C. Cluster of pluriloc. sporingia 
( X 260) ; B. basal branches ( x 200). 

erect portwn of long assimilating filaments bearing short much- 
branched filaments near their bases. 

ia lumbncalis Remke. Lat. lumhricalis, worm-shaped — 
Epiphytic monosiphonous; articulations about equal in length 
and breadth. Uniloc. sporang. unknotvn ; pluriloc. sporang. in 


Halothrix 


Elachisteace^ 
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clusters at the apices of short horizontal filaments intercalary in 
development, densely packed at intervals on the long assimilating 
branches. 

Rare ; widely distributed. 

3. ELACfflSTEA Duby 
(Gr. elachistos, very small.) 

Fronds olive-brown, tufted or pulvinate ; basal portion solid, 
somewhat parenchymatous, composed of densely branched 
filaments becoming free at the surface ; branching corymbose, 
forming a layer of paraphyses, at the base of which the sporangia 
and a series of long exserted filaments are borne ; hairs formed 
at the base of the paraphyses. Uniloc. sporang. rhombic- 
ovoid ; pluriloc. sporang. cylindrical, composed of a few cells in 
a linear series. 

Key, 


1 . Epiphytic on Fucaceae 2. 

Epiphytic on other algae 3. 

2. Forming oblong swellings on the fronds of 

Himanthalia lorea E, scutulata (5). 

Occurring on other Fuci 4. 

3. Epiphytic on Cladophora rupestris E. Qrevillei (3). 

Forming almost spherical gelatinous tufts on 

Arthrocladia villosa and other algae E. stellaris (1). 

4. Brush-like tufts 2*5 cm. in length on F.serratus 

and F, vesicuhsus E, fucicola (2 ), 

Small tufts about 1 cm. in height on Cystoseifa 

and Halidrys E,flaccida (4). 


1. E. stellaris Aresch. Lat. starry,— Forming almost 

spherical gelatinous tufts, 1-3 mm. in diam. on Arthrocladia 
villosa; basal layer very small, free filaments 15-35jL6 thick ; 
lower articulations about as long as broad, upper ones 2-4 times 
longer than their breadth. 

Devon, Dorset and Wales. 

var. Chordae Aresch.— Epiphytic on Chorda Filum, Aspero- 
coccus bullosuSy Cutleria multifida, Spermatochnus paradoxus, 
and Mesogloia Griffithsiana. Rare ; widely distributed. 

2. E* fucicola Fries. Fucus, a genus of algae, Lat. colo, 1 
inhabit. — Tufted, 2*5 cm. long ; olive-green, becoming brown ; 
basal portion distinct, subglobose ; exserted filaments about 
0*05 mm. broad, attenuate at the base, obtuse at the apex ; 
articulations of the basal portion broader than long below, 
becoming longer above ; paraphyses recurved, clavate. Uniloc. 
sporang. long, p3uiform or obovoid-rhombic. 

Common and abundant, particularly on Fuci. 

3. E. Grevillei Arnott. After R. K. Greville, Scottish 
cryptogamist. — Epiphytic on Cladophora rupestris between the 
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tide-marks, often in places exposed to the drip of fresh water. 
May to September. 

Rare ; Berwick and Scotland. ^ 

4. E. flaceida Aresch. (inch E. curia Aresch,).— Dense tnffcs 
of free, simple, greenish olive, sometimes yellowish, filaments, 
markedly attenuate at the base, arising from a basal hemispherical 
tubercle composed of vertical branching fibres, closely combined 


Fig. 80 . — Ekzchuteu fudcola 'Fries. A. ( X |) ; B. (X 9); C. showing 
nnilcwj. sporangia ( X 130). 

into a cartilaginous mass ; lower articulations half as long as 
broad, upper ones equal in length and breadth ; paraphyses 
numerous, linear-clavate, arising from the base between the 
simple filaments. Uniloc. sporang. obovoid on slender short 
pedicels. Texture flaccid ; adhering to paper. 

On Cystoseira and Halidrys. Not uncommon. 

5. E. scutulata I^by. Lat. scutellatus, shaped like a small 
platter, — ^Tubercles forming oblong swellings on the fronds of 
flitmntkaUa ; 1*25 to 5 cm. or more in length, from 0*5 to 
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1*25 cm. thick ; colonies extending along the edge of a thong, 
occupying its surface, or encircling it ; tubercle solid and car- 
tilaginous, composed of dichotomous hyaline filaments with 
pyrhorm cells ; apices of branching filaments bearing paraphyses 
and long free simple filaments ; articulations about three times 
as long as broad. Uniloc. sporang. oval, obtuse at both ends, 
borne on long pedicels. Articulations about three times as long 
as broad. Texture cartilaginous, with slimy surface. 

Not uncommon ; widely distributed. 

4. GIRAUDIA Derb. & Sol. 

(After H. Ghaudy, French naturalist.) 

Thallus monosiphonous at the base, polysiphonous in the 
upper parts ; much branched, articulated throughout, apices 
often ending in a bunch of colourless hairs. Pluriloc. sporang. 



Kig. 81. — GiraucUa spliacelarioides Derb. & Sol. A. (X 1); B. (x 30) ; 
C. showing uniloc. sporangia ( X 300) ; D. showing pluriloc. sporangia 
(X 300). 

elongated, on simple or branched lateral ^laments, borne in 
clusters at the base of polysiphonous branches ; uniloc, sporang. 
in dense patches, sessile, on the polysiphonous parts of the 
frond. 

G. sphacelarioides Derb. & Sol. Sphacelaria, a genus of 
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algse, Gr. eidos, like.—In tiifts 5-15 mm. high ; thallus attached 
hy rhizoids to the substratum, consisting of elongated simple, 
poljsiphonous branches, 30-80/x thick, often bearing colourless 
hairs at their apices. Growth trichothallic, not from an apical 
cell. Uniloc. and pluriloc. sporang. borne on the branches. 

On Gystosdra, other algae and Eare ; South Coast, 

I. of Wight and Ireland. 

Family III.— SPOEOCHNACEiE. 

Thallus terete or flat, parenchymatous, solid or hollow. 
Uniloc. and pluriloc. sporangia on or among articulated ramuli, 
forming wart-like sori encircling the thallus or at the apices of 
the branchlets. 


Fig. B2.~-->8porochnm pedunmlMm C. A. Agardh. 
receptacle ( x SO) j 0. mature receptacle ( x 30) 
receptacle showing uniloc. sporangia (X 416). 


A. { X J) ; B. young 
I ; B. Trans, sect, of 




SporocJinus 

Garpomitra 


Sporochhaoe^ 


137 


L SPOROCHNUS C. A. Agardh 
(Gr. spora, a seed, and cTinoos, wool.) 

Tliallus filamentous, alternately branched, formed of an 
inner layer of large cells and an outer layer of small assimilating 
cells. Uniloc. sporang. club-shaped, 
borne laterally on monosiphonous 
branched filaments, crowded together 
on large oval or elongated receptacles, 
bearing a cluster of hairs at their apices. 

S. pedunculatus C. A. Agardh. Lat. 
pedunculatuSy stalked. — 15-45 cm. long, 
terete, clear oHve colour, smooth, with 
lateral branches margined with re- 
ceptacles, which are sessile when young, 
stalked when adult ; receptacle con- 
sisting of a slender axis, round which 
numerous monosiphonous branched fila- 
ments are whorled ; cartilaginous, 
adhering to paper. Uniloc. sporang. 
borne laterally on the filaments. 

On submarine rocks and shells near 
low-water mark and at greater depth. 

Rare ; widely distributed. 

2. CARPOMITRA Kiitz. 

(Gr. JcarpoSi fruit, and mitra^ a head- 
dress.) 

Frond filiform or compressed, sohd, 
alternately or pseudo- dichotomously 
branched. Uniloc. sporang. borne at 
the base of branched monosiphonous 
filaments, crowded together on a mitre- 
like receptacle, 

Sauvageau has shown that an alternation 
of generations exists in Carpomitra. The 
spores from the unilocular sporangium ger- 
minate to form monoecious prothalli on 
which minute conical antheridia are borne, 
either isolated or in groups, together with 
oogonia formed in the swollen terminal cells. 

Fertilisation has not been observed, but from 
the oogonium a pro -embryo develops on which 
ultimately a new Carpomitra plant is borne. 

C. costata Batt. [Fucus costatus Stackh. and Carpomitra 
CahrercB Kiitz.). Lat. costatus, ribbed.-— -15-20 cm. long, much 
branched, light brown ; branching irregularly dichotomous, 
compressed, midrib more or less prominent ; branches erect 



Fig. 83 . — Carpomitra cos^ 
tata Batt. A. Pro- 
embryo with rhizoid 
showing its develop- 
ment on the prothallus 
(X 160) ; B. Prothallus 
with antheridia (a) and 
also a swollen cell termi- 
nating a filament, prob- 
ably a future oogonium 
( X 440). 

(After Sauvageau.) 
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Family IV.— CORZI^OPHLCEACE^ 

Differing from Mesogloiacese in that the thalhxs is encrusting, 
cushion-like or spherical, and not an elongated axis. Uniloc. 
and pluriloc. sporangia developed, similarly to those of the 
Mesogloiaceas. 

1. MICROCORYNE Stromf. 

(Gr. mikros, small, and corune, a club.) 

Fronds very minute, composed of a central axis of colourless 
filaments rather loosely united into a solid mass ; peripheral 





85 . — Microcoryne ocellata Strdmf. A. on host ( x |) ; B. ( X 8) ; 
C. showing pluriloc. sporangia ( X 300 ) ; T>. sporangia ( X 430 ). 

layer of short horizontal filaments packed in a gelatinous sub- 
stance. Pluriloc. sporang. cylindrical or spindle shaped, 
crowded at the bases of the unchanged filaments of the peripheral 
layer. 
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PHiEJOPHYGEiE 


Microcoryne 


M. ocellata Stromf. Lat. ocellatus, with a little eye.— 
Fronds 2-5 mm. long, simple and clavate or shortly forked. 
Pluriloc. sporang. formed by the transformation of the peripheral 
filaments ; divisions of the sporangium simple at the base and 
apex, but longitudinally bisected. 

On Castagnea Griffithsiana and Chorda Filum. Very rare ; 
Ferry Bridge, near Weymouth. 

2. PETROSPONaiUM JSTaeg. 

(Gr. petros, a rock, and spongos, a sponge.) 

Thallus forming a more or less hemispherical, solid, gelatinous 
mass, inner parts consisting of anastomosing branched filaments, 
continued outwards in dichotomous, bushy, gelatinous branches! 
Uniloc. sporang. at the base of the peripheral branches, elon- 
gated, shortly stalked ; pluriloc. sporang. unknown. 



Fig. BerUUyi Naeg. A. ( x |) ; B. section of thallus 

(X io) ; O. showing uniloc. sporangia ( x 300). 

P. BCTkden Naeg. (Leathesia Berkeleyi Harv.). After the 
Kev. M. J. ferkeley British cryptogamist.— ThaUus hemi- 
sphencaJ or irre^arly expanded; olive-brown, gelatinous, 
n-^O mm. m width, peripheral filaments lO-15/i thick; arti- 
culatiom once or twice as long as broad. Uniloc. sporang. 
large, elongated, cylindricaJ, borne laterally on the filaments. 

eno^ting algse such as Scdfsia verrucosa 
between tide-marks. Bare ; southern coasts. 


Leathesia 


CORYJSrOPHLGEAOE^ 
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3. LEATHESIA S. E. Gray 
(After the Rev. G. R. Leathes, British naturalist.) 

Forming irregularly globose masses, solid when young, soon 
becoming hollow; internal portion composed of radiating, 
dichotomous filaments, the terminal ones bearing short, simple, 
densely packed, assimilating filaments. Sporangia and hairs 
borne at the base of the outer filaments ; pluriloc. sporang. 
cylindrical, composed of few cells in a single row ; uniloc. spo- 
rang. pyriform or ovoid. 



Fig. m,— Leathesia difformis Aresch. A. on host (x |) ; B. section of 
^ sporangia ( X 420) ; D. uniloc. sporangia 

y X 4*0). 


L. difEomm Aresch. {L. tuberiformis S. P. Gray).— Fronds 
1-2^5 cm. diam., solitary or aggregated, at first globose and 
sohd, becoming irregularly lobed and hollow ; brownish olive, 
cartilaginous. Pluriloc. and uniloc. sporang. borne terminally 
or laterally on the outer club-shaped filaments. Annual. 

Between tide-marks on rocks, corallines and smaller algm 
Very common ; widely distributed. 

Subgenus Corynophloea Kutz. 

L. crispa Harv.— Forming cushions on other algm ; elongated 
chchotomous branches arising from basal filaments which are 
continued in much-branched, bushy, club-shaped filaments and 
elongated hams. Uniloc. sporang. home laterally on the club- 
shaped bushy branches. 

Very rare; Cumbrae and Alderney. 
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Myriactis 



4. MYEIACTK Kiitz. 


(Gr. murios, countless, and aktis, a ray.) 

j;;i;TTn-la.T- to Elachistea, but having no exserted assimilating 
filaments, although elongated colourless hairs may be present, 
and differing by the development of the sporangia in transformed 
cells of the assimilating filaments. 

Key. 

1 . Paraphyses incurved 2. 

Paraphysefi straight 

2 Cells of the paraphyses equal in length and breadth 

throughout M.pulvinatail). 

Cells of the paraphyses twice as long as broad 

near the base, squarish above M. Areschougii (2). 

3. Unilocular sporangia moniliform M. Haydeni (4). 

Unilocular sporangia borne singly M, stellulata (3). 

1. M. pulvinata Kiitz. {ElacMsta attenuata Harv.). Lat. 
pulviTiatus, cushion-shaped. — Tufts minute, globose, olive-green, 
originating in a minute tubercle, which ramifies into the host , 
cushion consisting of a basal portion, giving off lateral filaments 
which penetrate the substratum, and slightly curved, fusiform 
paraphyses attenuate at the base ; cells of the paraphyses about 
equal in length and breadth. Pluriloc. sporang. very numerous, 
borne laterally at the base of the paraphyses, cylindrical; 
uniloc. sporang. stalked, borne laterally on the paraphyses. 
Annual. 

Epiph3rtic on the fruiting branches of Cystoseira ericoides, 
and Halidrys siliquosa, ISTot uncommon ; widely distributed. 

2. M. Areschougii Batt. {Elachista Areschougii Crouan). 
After J. E. Areschoug, Swedish algologist.— Tufts minute, 
hemispherical, scarcely larger than a pin^s head, the basal 
layer consisting of colourless cells from which arise incurved 
paraphyses, attenuate at the base, obtuse at the apex ; articu- 
lations twice as long as broad below, squarish above ; colourless 
hairs present, much longer than the paraphyses, articulations 
3”4 times as long as broad. Sporang. clavate, attached at the 
base of the incurved filaments. 

On the thongs of Himanthalia. Rare ; Northumberland, 
Scotland and Ireland. 

3. M* steUulata Batt. {Elachista stellulata Griff.). Lat. 
Btellulatus, with little stars. — Tufts very minute, stellate; 
tubercle well developed, composed of large colourless cells, 
dichotomously branched, with elongated hairs and club-shaped 
paraphyses arising from the apices of the branches. Sporang, 
lx)rne laterally or terminally on the paraphyses. 

On Dkfyota didkotoma. Bare ; widely distributed. 
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4. M. Haydeni {Elachista Haydeni Gatty, E. monili- 

formis Foslie). After tlie Rev. F. W. Hayden, British collector. 
—Tufts minute, paraphyses thickest a little above the base. 



attenuate towards the apex ; articulations once or twice as long 
as broad. Pluriloc. sporang. unbranched, densely crowded, 
almost Imear, stalked ; uniloc. sporang. monUiform, terminal 
on erect filaments. 

On Scytosiphon lomerdarius. Rare ; northern England. 

Family V.—MESOGLOIACEiE. • 

Ironds cyHndrieal, branching, usually gelatinous, consisting 
ot an axis of longitudinal filaments, and a cortex of densely packed 
sub-spherical cells. Sporangia borne among the cortical cells 
or formed directly from them. 

1. BUFFHAMIA Batt. 

(After T. H. Buffham, British algologist.) 

Fronds sohtary or gregarious, attached to the host by 
rfiizoidal filaments, more or less gelatinous, assimilatory filaments 


I 
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cylindricai or club-shaped. Pluriloc. sporang. linear-oblong or 
spindle-shaped, stalked, as long as, or shorter than, the 
assimilatory filaments. 




spedoaa Batt. A. Epiphytic on CoBtagnea Qriffahmana 
(short filaments singly or m groups) ( x |) ; B. Trans, sect, (x 30) : 
C. Long. sect. ( x 30) ; D. pluriloc. sporangia ( x 300). 

B. speciosa Eatt. — Fronds olive-brown, from 0*6-3 cm. in 
Icn^h and about 1 mm. in diam., filiform, tapering to both base 
and apex, solid. Epiphytic on the fronds of Castagnea Griffiths- 
mim near low-water mark. Very rare ; Dorset. 

2. CHORD ABIA C. A. Agardh 
(Lat. chorda, a cord.) 

Fronds cartilaginous, filiform, branching ; axial layer of 
closely packed longitudinany elongated cells ; peripheral layer 
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of short horizontal filaments. Uniloc. sporangia oblong, borne 
at the base of the peripheral filaments ; pluriloc. sporangia 
unknown. 

Key. 


Eamuli very few, or none G, flagelliformis. 

Plant beset with short ramuli C . divaricata. 



Pig. 90. — Ghordaria divaricata C. A. Agardh. A. ( x • 
trans. sect. ( x 60) ; C. uniloc. sporangia ( X 300). " 


B. Portion of 
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C, divaricata C. A. Agardh. Lat^ spread 

asunder.— Fronds tufted, 15-70 cm. long, olive- coloured, branch- 
ing irregular ; branches flexuose, clothed with short divaricate 
rainuli ; axes at first solid, later becoming tubular ; peripheral 
filaments short, the last cell obovoid and larger than the others ; 
surface of the frond slimy, clothed with long byssoid gelatinous 
hairs. Uniioc. sporang. ovoid. Annual. 

Very local ; widely distributed. 

C. flagelliformis C. A. Agardh. Lat. flagellum ^ a whip, 
forma, shape.— Fronds solitary or gregarious, 15-70 cm. long, 
filiform, very dark brown, solid, mam axis usually undivided, 
with numerous long, subequal, flagelliform branches, given off 
at wide angles, simple, or with few secondary branches ; peri- 
pheral filaments few-celled, cyhndrical or slightly club-shaped ; 
surface clothed with gelatinous hairs ; substance cartilaginous 
with a slimy coat, Uniioc. sporang. ovoid or pyriform, borne 
at the ba.se of the peripheral filaments. Annual. 

On rocks and stones in the sea between tide-marks. Common. 

var. firmus .Kjellm, — Smaller than the type, thicker, more 
solid and rigid. Skerries, Co. Dublin. 

var. minor J. G. Agardh. — Filiform, ramuli sub-pinnate. 
Northumberland and Edmburgh. 

3. CASTAGNEA Derb. & Sol. 

(After L. Castagne, French botanist.) 

Fronds and uniioc. sporang. as in Mesogloia ; pluriloc. 
sporangia developed from the upper articulations of the peri- 


pheral filaments. 

Key- 

J . Peripheral filaments slender and curved 2. 

Peripheral filaments stout, erect and densely 

^ packed (\ ZostercB (2). 

2. Frond alternately branched, with numerous ramuli (’. vlrescena (i), 
Frond simple or dichotomously branched, ramuli 

absent or sparsely developed C. contorta (3). 


1. C. virescens Thur. {Mesogloia viresceus Carm.). Lat. 
virescens, turning green. — Fronds filiform, gelatinous, 7*5-50 cm. 
long, axis clothed with numerous irregular flexuose branches and 
small secondary branches, given off at wide angles ; fronds at 
first solid, later becoming fistulous ; peripheral filaments 
slender, dichotomously branched, clustered, recurved or incurved, 
cylindrical or only slightly moniliform, Uniioc. sporang, ovoid 
or rhombic -ovoid ; pluriloc. sporang. siliculose, composed of 
3-0 ceils, formed from the terminal cells of the peripheral fila- 
ments, often secund on the upper side. 

On sand-covered rocks and stones in puddles from half -tide 
level to low-water mark. Not uncommon on the S.E. and W. 
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Coasts of the British Isles, common and abundant in the Channel 
Islands.' '■ 



Fig. 91 . — Castagnea virescens Thur. A. (X ; B. Trans, sect. (X 10); 

C. imiloc. sporangia { X 230). 

2. C. Zosterse Thur. {M, virescens Carm., var. zostericola 
Harv.). — Fronds filiform, gelatinous, 7-5“-20 cm. long, sub- 
simple, mth a few short remote branches, given off at wide 
angles ; peripheral filaments erect, rather rigid, cylindrical below, 
moniliform above, cells spheroidal. Uniloc. sporang. ovoid ; 
pluriloe. sporang. siliculose, composed of 3-6 cells, usually 
forming dense tufts on the upper part of the peripheral filaments. 

On Zostera. Probably common. 

3. C. contorta Thur. — Fronds yellowish brown, gelatinous, 
2 ■5-7*5 cm. long, simple or dichotomously branched, incurved, 
attenuate at the base and apex, bearing very small ramuliai 
certain seasons. Pluriloe. sporang. borne in clusters at the 
apices of branched peripheral filaments. 

On dead leaves and rhizomes of Zostera. Bare; South 
Coast and Ayr. 

4. MESOGLOIA C. A. Agardh 
(Gr. mesos, in the middle, Mid gloios, slimy.) 

Fronds olive-brown, gelatinous, filiform, branching ; axial 
layer composed of filaments rather loosely united into a solid 
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Fig, n,^-Memgloia mffmmlata Le JoL A. ( X f ) ; B. uniloo. sporangia 
(X 300), 

cm. long, muddy olive, yellowish or brown ; branches 
long, irregularly pinnate, thick, vermiform, flexuose ; peripheral 


mass, which soon becomes fistulose ; peripheral layer of short 
horizontal filaments, packed in a gelatinous substance. Uniloc. 
sporangia ovoid, borne at the base of peripheral filaments ; 
pluriloc. sporangia unknown, except in M. Leveilleiy where they 
are stalked, elongated, or somewhat egg-shaped, borne on the 
peripheral filaments. 

Zey. 

L Frond slender, equal throughout 3. 

Frond thick, unequally distended 2. 

2 . Texture cartilaginous M, Leveillei ( 2 ) . 

Texture gelatinous ikf. vermiculata (1). 

3. Plant 30-50 cms. long, clothed with numerous 

coloTirless hairs M. Griffithsiana (4). 

Hairs absent, plant 5-12*5 cm. long M. lanosa (3). 

1. M. vermiculata Le Jol. (M. vermicularis 0. A. Agardh). 
Lat. vermiculatus, worm shaped. — Fronds tufted, gelatinous, 
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filaments clavate, somewhat incurved, moniliform, cells 
spheroidal. Uniloc. sporang. ovoid. Aimnal. 

On rocks and stones in the sea, about half -tide level. Widely 
distributed ; abundant in some localities, especially N.E. 
Scotland ; less plentiful in the south. 

2. M. Leveiflei Menegh. {Liebmannia Leveillei J. G. Agardh, 
L. major Crouan). After J. H. Leveille, French cryptogamist. — 
Resembling M, vermiculata in habit and structure but with 
thicker and firmer tissue. Uniloc. sporang. club-shaped or oval ; 
pluriloc. sporang. borne on short or long stalks, simple or 
Agitate, variable in size, borne laterally on the peripheral 
filaments. 

Rare; Elgin and Channel Islands. 

3. M. lanosa Crouan. Lat. lanosus, woolly. — Fronds gelatinous, 
6-12*5 cm. long, branched from the base ; branches incurved, 
alternate, clothed with short ramuli ; peripheral filaments simple, 
articulations moniliform, about equal in length and breadth. 
Sporang. spherical or ovoid, borne at the base of the peripheral 
filaments. 

On rocks and algae at low- water mark. Probably not un- 
common ; Dorset and Bute. 

4. M, Griffithsiana Grev. After Amelia W. Griffiths, British 
algologist. — Thallus 10-20 cm. long, gelatinous, flaccid and 
slippery, olive-green, branched, memb^ranous, sometimes tubular 
when old ; centre of young thallus composed of elongated cells 
parallel to the axis, the periphery of thin, short, vertical filaments 
60-120/x long ; simple or dichotomously branched, club-shaped, 
interspersed with fine hairs. Unilocular sporang. stalked. 

In rock pools between tide-marks. Locally abundant ; 
widely distributed. 

Family VI.— MYRIONEMACE^ 

Plants minute, forming spots or thin expansions on other 
algae, consisting of prostrate filaments united into a horizontal 
membrane, from which short vertical filaments arise, between 
which the sporangia are borne. Uniloc. and pluriloc. sporangia 
SbBinEctocarpus. 

1. imaONEMA Grev. 

(Gr. murios, numberless, and nema, a thread.) 

Olive-brown, forming thin expansions on other algae, composed 
of a horizontal layer of cells lying on the substratum, from which 
numerous, closely packed, vertical filaments arise. Uniloc. and 
pluriloc. sporang. formed between the vertical filaments, either 
sessile on the horizontal layer or on short pedicels ; hairs arising 
from the horizontal layer ; growth peripheral. 
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Key. 

1 . Pa rasitic on Laminaria saccharina — M, cecidioides (5). 

Epiphytic on other algae or saxicoloiis 2. 

2. On stones M> saxicolum (6). 

On other algae 3. 

3. Erect and procumbent filaments bearing small 

protuberances M, papillosum (3). 

Without protuberance 4. 

4. Forming gelatinous sjjots on or near the receptacles 

oi Fmus serratus M, polydadum (4). 

Not on F. serratus 5. 

5. C/ross walls of erect filaments transverse, pluriloc. 

sporang. unknown M. strangulans ( 1 ) . 

Gross wails of erect filaments oblique, pluriloc. 
sporang. abundant, cylindrical or slightly 
torulose M. Corunnce {2,). 


1. M. strangulans Grev. — Occurring in confluent, brown, 
convex patches on Ulva spp. or completely investing the cylindri- 
cal fronds of Enteromorpka spp. or on other algae ; vertical fila- 
ments clavate, densely set; articulations IJ times as long as 
broad. Uniloc. sporang. oval, sessile or borne on short pedicels. 
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Fig. m.--Myrhnema strangulans Grev. A. Colonies on host ( r.) • 

(X pluriloc. sporangia { x 300) ; D. uniloc. sporangium 

^^eromorpAa, and other algse. 

var. punctiforme Holm. & Batt. (Jf. pu 7 ictiforme Harv., 
.lx* SosKe).— Patches globose, spores borne on 
vertical filaments near the base. Not uncommon ; widely 
distributed. 
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2. M. Corunnse Sauv. La Coruna, Spain. — Distinguished 
from ilf. strangulans QxeY. by the usually very abundant 
cylindrical or slightly torulose pluriloc. sporang., and the often 
oblique cross walls of the erect filaments with occasional longi- 
tudinal divisions. Sporang. sessile on the basal layer or borne 
on a 1-4 celled pedicel, usually simple, occasionally branched, 

On Laminaria. Not uncommon ; widely distributed. 

3. M. papillosum Sauv. — Disc formed of radial filaments, 
erect filaments 120-220/x long, bearing numerous small pro- 
tuberances ; articulations 1-4 times longer than broad, hairs 
frequent. Uniloc, sporang. sessile or shortly stalked, arising 
from the basal disc or formed laterally on the erect filaments ; 
pluriloc. sporang. either on the basal ^sc or terminal or lateral 
on the erect filaments. 

On Laminaria saccharina. Not uncommon ; Dorset. 

4. M. polycladum Sauv. Gr. polus, many, Jclados, a branch. 
—Erect filaments, cylindrical, simple or branched, arising from 
each cell of the basal disc, some hairs being present with basal 
growth and a slender collarette, at the base of the meristematic 
regions; articulations to twice as long as broad, terminal 
ceil often swollen. Pluriloc. sporang. stalked, borne laterally 
or terminally on the erect filaments. 

Forming gelatinous spots on the receptacles or neighbouring 
parts of the thallus oi Fucus serratus. Probably not uncommon ; 
Dorset. 

5. M. aecidioides Sauv. {Ectocarpus cecidioides Rosenv.). 
JEcidiumt m. old genus of fungi, Gr. eidos^ like. — Basal portion 
consisting of simple or branched endophytic filaments, pene- 
trating the cells of the host ; erect filaments simple or rarely 
branched, cells cylindrical, articulations 1|- to 3 times as long as 
broad. Uniloc. sporang. in sori, accompanied by hyaline hairs, 
sporang. obovate, often obliquely attenuating ; pluriloc. sporang. 
elongated, 5-7 times as long as broad, accompanied by numerous 
hairs. 

Parasitic on the leafy portions of Laminaria saccharina. 
Not uncommon. 

6. M. saxicolum Kuck. Lat. saxum, a stone, coloy I inhabit. 
—Forming small tufts on stones ; basal layer one or two cells 
thick, bearing erect filaments and hyaline hairs with basal 
growth ; articulations of assimilating fflameixts about equal in 
length and breadth. Uniloc, sporang. 40-45/x by 18-28/x, 
sessile, borne on the basal layer. 

Rare ; Swanage. 

2. STREPSITHALIA Sauv. 

(Gr. strepsisy a twisting, and thalos, a shoot.) 

Thallus endophytic, monosiphonous, gelatinous, primary 
filaments penetrating the host, assimilating filaments erect, 
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elavate. Uniloc. and pluriloc. sporangia lioniologons with 
assimilating filaments. Differing from Elachistea by the non- 
cohesion of the procumbent filaments into a pseudoparenchy- 
matous tissue, and by the more gelatinous thallus. 

S. Buffhamiaiia Batt. (Streblonema Bujfhamiana Batt.). 
After T. H. Buffham, British algologist. — Primary filaments 
decumbent, creeping between the cortical filaments of the host, 


Fig. 04 . — Streps ithalia Biiffhamiana Batt. In cortical filaments of 
Memgloia. A. Assimilating filaments and uniloc. sporangia (x 70) ; 
B. Single uniloc. sporangiiun (x 280); C. Pluriloc. sporangia (?) 
( X 280). “ ^ aw 

much and irregularly branched, slightly nodose; secondary 
filaments springing from the procumbent filaments, elavate, all 
of nearly the same length, forming a tuft. Uniloc. sporang. 
ovoid or roundish, sessile or nearly so, borne at the base of the 
erect filaments. 

In the cortical layers of Mesogloia Oriffithsiana and M. 
vermicvlaia. Cornwall and Dorset. 


Subgenus 1.— Stragularia Stromf., emend Poslie 
Fronds composed of a single horizontal layer, from which 
arise short vertical filaments loosely united together. 

Key. 

Clusters of ^isirs bome at intervals, giving plant a 

R.pusilla. 

Clusters of limrs absent dUciformis. 


3. RALFSIA Berk. 


(After J . Ralfs, British algologist.) 

Fronds olive-brown, forming flat expansions of indefinite 
extent, composed of a single horizontal layer, from which short 
vertical filaments arise firmly united together to form a paren- 
chymatous structure ; fructifications in sori, composed of club- 
shaped many-celled paraphyses, at the base of which the uniloc. 
sporang. are borne. 
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E. pusilla Batt. {Stragularia pusilla Stromf.). Lat. 
pusilluSy very small .“—Forming small patches, light olive-brown 
to nearly black ; erect filaments vertical, arising from a single 
horizontal layer ; clusters of hairs borne at intervals, giving the 
thallus a punctate appearance ; articulations equal in length 
and breadth. Sporang. and paraphyses clavate. 

On Zostera, Chcetomorpha, Laminaria saccharina and other 
algae. Very rare ; widely distributed. 

R. discilormis Crouan.— Forming a yellowish brown disc, 
1-3 cm. in diam., adhering closely to the substratum, thick in 
the centre, thinner near the edges, margin entire or lobed ; 
articulations 2-3 times as long as broad near the base. Sporang. 
clavate, numerous, occupying the centre of the frond, accom- 
panied by paraphyses. 

Very rare. Dredged from deep water, Plymouth Sound. 

Distinguished from R, clavata by the shorter, less clavate paraphyses, 
often composed of only one or two cells, scarcely longer than the sporang. 

Subgenus 2. — ^Euralfsia Batt. 

Short vertical or slightly curved filaments united into a 
parenchymatous structure. 


Key. 

1 . Paraphyses clavate 2. 

Paraphyses cylindrical or slightly attenuate at 

the apex R. spongiocarpa (2). 

2. Forming large coriaceous expansions, producing 

uniloc. sporang. abimdantly during winter ... R. verrucosa (1). 

At first orbicular, later indefinite in outline, central 

part often dying away in winter R. clavata (3). 


1. R. verrucosa Aresch.— Forming coriaceous expansions, 
often of considerable size. Uniloc. sporang. abundant during 
winter, accompanied by clavate paraphyses ; pluriloc. sporang. 
rare, not accompanied by paraphyses, formed from the vertical 
filaments of the thallus, closely packed together. 

On rocks in pools from high-water mark to half-tide level. 
Common. 

2. R, spongiocarpa Batt. (i2. clavata Reinke, non Farlow). 
Qt. spongos, BpoTige, harpony fruit. — Paraphyses cylindrical or 
slightly attenuate at the apex, never club-shaped, composed of 
10-12 cells ; slightly broader than long below. Sporang. oval, 
sometimes nearly globular, usually lateral at the base of the 
paraphyses, but occasionally terminal ; pluriloc. sporang. (?) 
forming indefinite sori on the surface of the frond. 

On the rocky bottoms of shallow pools half filled with sand, 
near low- water mark. Rare ; widely distributed. 


im 
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3. E, clavata Farlow (Myrionema davatum Harv., Ralhia 
cmata Crouan, R. Bometi Kuck., and Stragularia adherens 
btromf.).— At first orbicular, soon becoming indefinite in outline, 
central part often dying away in winter, fjniloc. sporang. large 
pyriform; club-shaped paraphyses composed of 6-7 cells much 
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P.g. ^5.~Ralfsia cWaJarlow. A. (x f) ; B. showing uniloc. sporangia 
(X 6m ) ; C. pluriloc. sporangia ( x 300 ), 

either a single paraphysis, or two together, or a paraphvsis and 
a sporangium aming from a single cell of the yeS fflammts 

verfacal filaments, not accompanied by paraphyses. 

T n stones from half -tide level to low- water mark 

Locally abundant ; widely distributed. 

4. ULONEMA Foslie 

(Gr. oMfos, shaggy, and wciwa, a thread.) 

rhirmvt^.?! TP T®* filaments numerous, attachment 
rSf Pseiidoparenchymatous basal tissue, 

on procumbent parts or borne 

U. rhizopfaonm Poshe. Gr. rhiza, a root, phoreo I earrv - 
ormmg smaU flattened hemispherical expansions’ 1-3 mm. 
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in diam., often surrounding the thallus of the host ; procumbent 
filaments densely crowded, forming a pseudoparenchymatous 
disc, except near the edge from which numerous rhizoids pene- 
trate slightly between the host tissue ; erect filaments numerous, 
usually simple, densely crowded, longest in the centre of the 


96 . — Ulonema rhizophormn Foslie. A. Trans, sect, showing erect 
filaments and rhizoids ; B. edge of growing colony ; C. pluriloc. 
sporangia; D. uniloc. sporangia ( X 200). 


colony; articulations times as long as broad; hairs few, 
about 10/x thick. Uniloc. sporang. obovoid, roundish, or sub- 
clavate, arising from the procumbent filaments, or the basal cell 
of the erect filaments. 

OnDumontiafiUformis. Not uncommon; widely distributed. 


5. HECATONEMA Sauv. 

(Gr. hekaton, a hundred, and nema, a thread.) 

Consisting of a basal disc and erect filaments of unequal length, 
produced abundantly in the centre of the disc, sparsely distri- 
buted near its edges. Otherwise similar to Myrionema Grev. 


1. Hairs present 

Hairs absent 

2. Articulations of assimilating filaments about 

equal in length and breadth 

Articulations of assimilating filaments twice as 
long as broad 


H. globosum (2) 
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3. Erect fUaments often terminating in a hair, sporang. 

borne on basal disc or shortly stalked H. maculans (1). 

Hairs and sporang. borne directly from the basal 

H. speciosum (4). 

4. Basal disc usually 2 cells thick, articulations of 

erect filaments about as long as broad H. reptans (3). 

Basal disc usually 1 cell thick, articulations of erect 

filaments 2-6 times as long as broad H. Liechtenstemn (5). 

1 . a. niflciilft n s SqiUv . TjO/t. ffictculciTis, spottod. — rorming a 
disc, 2 mm. or more in diam., often mingled with Myrionema 

vulgare, from which it is 
distinguished by its larger 
basal cells. Hairs erect, 
filaments simple or branch- 
ed * articulations about as 
long as broad, assimilating 
filaments often terminating 
in a hair. Pluriloc. sporang. 
ovoid, sessile or shortly 
stalked, borne on the basal 
disc or on the erect fila- 
ments. 

On Rhodymenia palmaia 
and Ulva lactuca. Hare ; 
Devon and Dorset. 

2. H. globosum Batt. 
{Ascocyclus glohosus 
Reinke).- — Arising from a 
basal disc, irregular when 
young, later almost cir- 
cular, separating easily into 
fan-shaped segments ; hairs 
arising from the basal cells ; 
erect filaments branched or 
unbranohed ; articulations 
twice as long as broad. 
Sporang. sessile or stalked. 
Epiph3rtic on Rlwdy- 
07 rr , “ ' menia palmata, Climto- 

(X 200); a Lira (X 200)°^°]^ ; Cumbrae. 


(X 

Section of thallus with pluriloc. 
sporangia ( x 200). 


Form varying with the 
host. 

cocydus reptans Keinke) Tnt (.4s- 

filaments horizontally extindef uiZStnTT''®-' ^ 
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sporangia ; articulations of the upright filaments about as 
long as broad, thovse of the decumbent filaments a little longer. 

On Chondrus, Halidrys and Gladophora, between tide-marks. 
Rare ; widely distributed. 

4. H. speciosum Cotton {Myrionema speciosum Borg., 
Eecatonema diffusum Kyhn). Lat. speciosus, handsome. — Basal 
layer one cell thick with marginal growth, pseudoparenchymatous 
in the centre, filamentous near the edge ; erect assimilating fila- 
ments 100-250/x in length ; articulations once or twice as long 
as broad ; hairs numerous, with diam. equal to that of the 
assimilating filaments, usually formed directly from the basal 
layer. Pluriloc. sporang. sessile or stalked, arising from the basal 
layer. 

Porming confluent patches on Fucus vesiculosus, Laminaria 
digitata and other algae. Common, especially in Spring. 

5. H. Liechtensternii Batt. [Myrionema Liechtensternii 
Hauck). After P. Liechtenstern, Austrian collector. — Porming 
roundish olive-brown patches, about 5 mm. in diam. on coral- 
lines ; filaments of the basal layer irregularly branched ; erect 
filaments simple or branched ; articulations 2-6 times longer than 
their breadth. Pluriloc. sporang. borne terminally or laterally 
on the erect filaments, filamentous, bearing one row of spores. 

Very rare ; Berwick. 

6. CHILIONEMA Sauv, 

[Qv. chiloiydb thousand, and nema^ a thread.) 

Consisting of a basal disc with peripheral growth, similar to 
those of Myrionema Hecatonema : evect filaments, among 
which the sporangia are borne, occurring in irregular dense 
patches, separated by sterile or almost sterile areas. 


Key, 

1. Erect filaments in irregular patches 2. 

Erect filaments in concentric bands C. ocsUatum (3). 

2. Thallus 1-2 mm. in diam., erect filaments in large 

or small groups C, reptans [1), 

Thallus 1 cm. or less in diam., erect filaments in 

patches, densest in the centre of the thallus ... C, Nathalice (2). 


1. C, reptans Sauv. Lat. reptans, creeping.— Thallus 1-2 mm . 
in diam., basal layer often 2 ceUs thick ; erect filaments irregularly 
arranged in large or small groups, assimilating filaments some- 
times terminating in a hyaline hair ; articulations about equal 
in length and breadth in the erect filaments, rather longer than 
broad in the procumbent parts. Sporang. sessile or shortly 
stalked arising from the basal layer. 

Very rare ; widely distributed. 

2. C. NathaUse Sauv. (ilfynbwewa Lecib^cAem Harv. pro 
parte). After Nathalie Karsakofi, Prench collector. — Thallus 
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1 cm. or less ia diam., orbicular or slightly irregular, composed at 
first of decumbent filaments radiating from a centre, closeiv 
cohering together ; erect filaments developed in patches, the most 
dense occupying the centre of the thallus ; articulations about 
eq!uai in length and breadth in the erect filaments, rather longer 
than broad in the procumbent parts. Uniloc. and pluriloc. 
sporang. shortly pedicellate, arising from the basal layer. 

Rare ; Devon and Dorset. 


C 

fxT7ot*C (X 8) ! B. edge of colony 

3. C. Saw. {Ascocyclus ocellatus Reinke). Lat 

oceZto^, with a little eye.—Thallus minute, composed of a basal 
plate bearing erect filaments with zonate distribution, the centre 

S" filnme pericentral bands 2 cells thick bearing 

erect filaments and sporangia, the intermediate zones and 
extreme margin, 1 cell thick and sterile. 

Rare ; ividely distributed. 

7. ASCOCYCLUS Magn. 

(Gr. askos, wine skin, and kuklos, a circle.) 

non-pigmented elon<rated 
rtSed shortly 

Key. 

1. Without erect assimilating filaments a i,- t • ,,, 

With erect assimilating figments A. orbicularis ( 1 ). 

2. Hairs rarely present ... 

Hairs abundant .. A.hispanicm (2). 

A.jo&cundm (3). 
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Ascocydus 


1. A. orMcuiara Magn. — Consisting of a basal layer one cell 
thick, and no erect assimilating filaments ; articulated colourless 
hairs developed, together with 
numerous ascocysts. Uniloc. 
sporang. unknown; pluriloc. 
sporang. shortly stalked, spring- 
ing from the basal layer. 

On the leaves of 
Not uncommon ; widely dis- 
tributed. 

2. A. Mspanicus Sauv. Lat. 
hispanicus, Spanish.^ — -Forming 
dark blackish brown irregular 
tufts, up to 2 cm. in diam. ; 
procumbent basal portion ad- Portions of colony ^with ascocysts, 
hering firmly to the substratum, articulated hairs and pluriloc. 
forming a pseudoparenchyma- sporang. (x 200). 

tons tissue, erect filaments simple or very occasionally branched ; 
ascocysts cylindrical, elongated ; hairs very rare, usually absent. 
TJniloc. sporang. pyriform (?); pluriloc. sporang. elongated, 
terminal on the erect filaments. 

On Saccorhiza bulbosa, Fucus serratus and Himanthalia lorea. 
Rare ; Devon and Dorset. 

3. A. fcecundus Cotton {PhycomlisfcBcunda Stromf . , ^4 . apTimrO’ 

phorus A. islandicm JoxiB,y A. saccharincB Cotton, A. 

affinis Cotton, non Sved.). Lat. fcecundus, fertile.- — Forming 
tufts as much as 6 mm. in diam., isolated or confluent ; erect 
filaments simple, interspersed with hairs developed at an early 
stage, and stalked or sessile ascocysts, clavate or cylindrical, 
formed from the basal layer. Uniloc. sporang. unknown ; 
pluriloc. sporang. elongated, sessile or stalked, borne on the 
basal layer. 

On Ehodymenia palmata in the littoral region, and on 
Laminaria saccharina. Locally abundant ; S. England, Channel 
Islands and Clare Island. 



Fig. 99. — AscoGyclus orhicularis 


FamUy VII.— SPERMATGCHNAGEiE 

Thallus much branched with a distinct central axis of elon- 
gated cells bounded by a cortical layer of smaller irregular 
assimilating cells, from which more or less elongated filaments 
and hairs arise, particularly in the younger parts. Sporangia 
borne at the base of more or less clavate paraphyses or intercalary 

1. MYEIOCLADIA J. G. Agardh 
(Gr murios, innumerable, and Uados, a branch.) 

Main axis cylindrical, branched, hollow in the centre, formed 
of a parenchymatous tissue from which radiating assimilating 
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laments arise peripherally, bearing numerous branchlets, often 
inoniliform. Uniloc. sporang. obovoid, sessile or shortly stalked, 
in the axils of the assimilating filaments; pluriloc. sporang. 
elongated, intercalary in the branchlets of the peripheral 
filaments. 

Key. 

Peripheral assimilating filaments simple M.tomentosa. 

Peripheral assimilating filaments branched M* Loveni, 

M. Loveni J. G. Agardh. After N. H. Loven, Swedish 
zoologist. — Proud tubular, flaccid, gelatinous, muddy olive, 
sparsely branched ; peripheral assimilating filaments numerous * 
articulations cylindrical, elongated, ellipsoidal near the base, 
inoniliform above. Uniloc. sporang. shortly stalked, borne on 
the assimilating filaments. 

Very rare ; Sussex. 


Fig. 100 . — Myriocladia Loveni J. G. Agardh. A. ( x f ) ; B. Section showing 
uniloc, sporangia ( X 170). 


M. tomentosa Crouan. Lat. tommtosus, woolly. — 10-20 
cm. long, tomentose, sparsely branched, branches short, almost 
simple ; peripheral assimilating filaments elongated, simple, 
usually recurved, attenuate at the apex ; articulations 2-3 
times as long as broad. Uniloc. sporang. spherical or ovoid, 
sessile on the assimilating filaments. 

In deep water. Very rare ; Weymouth. 


2. SPlElMTOCHiroS Reiiike 

(Gr, sperrm, a seed, and chnoos, fine down.) 

Pronds filiform, cylindrical, elongated, regularly branched, 
iiairs present ; central axis consisting of a central cell, and a 
band of cortieating cells from which elongated assimilating 
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filaments and hairs arise. Uniloo. sporangia in sori, the sporangia 
arising from the base of olavate paraphyses. 

Key. 

Apices of the branches clothed with peripheral fila- 
ments s. paradoxus . 

xA-pices of the branches without peripheral fila- 
ments s. LejolisiL 

S. paradoxus Kiitz. (Stilophora Lyngbyei J. G. Agardh). 
—Frond tubular in the older parts, much branched; branches 
dichotomous, spreading, with wide angles, attenuate at the 
apices; olive-brown, becoming greener in drying; substance 



Wig. lQl.—8pmnatochnu8 paradoxus Kiitz. A. (x f) ; B. Axis showing 
assimilating filaments (after Keinlce) ; C. uniloe, sporangia and 
paraphyses (X 300). 

crisp and brittle when fresh, adhering to paper. Sporang. 
borne on paraphyses in spherical sori, arranged in transverse, 
slightly spiral bands. Annual, Summer. 
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SpernmtocJmus 


111 land-locked bays and estuaries on a muddy and sandy 
bottom, in 4--10 fathoms. Rare; widely distributed. 

S. Iiejolisii Reinke (Stilophora Lejolisii Thur.). After A. 
Le Jolis, a French algologist. — Branching dichotomous, branches 
elongated, secondary branches few, apices attenuate, not clothed 
with peripheral filaments. Sori not sharply differentiated, 
sporang. being formed in an almost continuous layer. 

On stones, among Mesogloia Griffithsiana, Sbud Cystoseira 
ericoides. Rare ; widely distributed. 

3. STIIOFHORA J. G. Agardli 
(Gr. stulos, a point, and pAoreo, I bear.) 

Fronds filiform, branching, solid, becoming hollow with age, 
with central portion of elongated colourless cells, and small 
assimilating ceils in the outer layers. Sori hemispherical, 
scattered over the surface, consisting of club-shaped paraphyses 
with the sporangia among them ; uniloc. sporangia ovoidal ; 
pluriloc. sporangia cylindrical, formed of a single row of cells. 

Key. 

Branching subdichotomous, ultimate divisions erect S. rhizodes. 
Branching dichotomoUvS, branches spreading S. tuberculosa. 

S. rWzodes J. G. Agardli. Gr. rhiza, a root, eidos, 
like. — Fronds filiform, solid, becoming somewhat fistulose 
15-65 cm. long; branching subdichotomous, without a distinct 
axis ; branches attenuate at their apices, ultimate divisions 
erect. Sori numerous, scattered irregularly over the frond ; 
paraphyses fow-celled, clavate, somewhat incurved. Uniloc. 
sporang. ovoid ; pluriloc. sporang. cylindrical on different 
individuals. Annual, Summer. 

Hear low- water mark on rocks or on other algae, especially 
where fresh water enters the sea. Not uncommon in S. England 
and S.W. Scotland ; common in E., S. and W. Ireland. 

S. tuberculosa Reinke. — Young frond subcylindrical solid, 
later becoming fistulous, attenuate upwards and coespitose, 
10-30 cm. long ; ramuli patent, branching dichotomous. 
Uniloc. and pluriloc. sporang. obovoid-clavate, in the same or 
different sori ; sori confluent and slightly projecting. 

Epiphytic on Fuci. Locally abundant ; Dorset and Bute. 


Family VIII.— DESMARESTIACEiE 

Plants much branched, 60-180 cm. long, branches bearing 
smaller ramuli which are bilateral in Desniaresiia and whorled 
in Arthrochdia, clothed during spring and summer with fila- 
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mentous hairs. In xirthrocladia the sporangia are formed on 
the hairs, the nniloc. sporangia resembling those of Ectocarpus 



Fig. 102 . — Stilopliora rhizodes J. G. Agardh. A. ( x f ) ; B. portion showing 
scattered sori (after Beinke) ; C. uniloc. sporangia and paraphyses 
( X 420) ; D, pluriloc. sporangia ( x 420) E. (After Beinke.) 
Section of thallus near the apex, 

or Pilayella. In Desmarestia the uniloc. sporangia are formed 
from the cortical cells. Fronds filiform or membranous, com- 
pressed, with indistinct midrib ; attached by a basal disc. 
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1. DESMARESTIA Lamour. 

(After A. G. Desmarest, French naturalist.) 

Fronds filiform or compressed, sometimes with an obscure 
mid-rib ; branches numerous, opposite or alternate, bearing fine 
fflamentous hairs or short spine-like branchlets at various seasons 
Umloe. sporangia developed from the superficial cells of the 
cortical layer and containing a small number of zoospores which 
esca,pe from the sporangium in one mass. The genus is easily 
distinguished from most of its allies by its axial filament formed 
of a single row of cylindrical cells, and by the formation of the 

zoospores in unchanged superficial cells. 

Key. 

1. Frond cartilaginous 2 

Frond membranous . * o* 

3. Much branched, ligulate D. muUata { 2 ). 

Leafy thallus from 1-25-7-5 cm. in width D. Dudr^nayi (4). 

P‘ Lamour. Lat. viridis, green. — Filiform com- 

pressed or flat, much branched, 30 cm. or more in length, soft 
and flaccid, deep ohve-brown when growing, quickly becomine 

nimate^^Te i branches repeatedly 

pinnate, the lower ones long, the upper graduaUy shorter ■ 

Ranches and branchlets more or less linear, clothed in summer 
with tufts of delicate green hairs ; thallus consisting of a central 
cell surrounded by a wide band of large and small cortical cells 

and early 

®*°nes and larger algm between tide-marks and below 
low- water mark. Not uncommon. 

2 D. aculeata Lamour. Lat. actdeatus, somewhat prickled 

Slender, compressed, 30-180 cm. long, bright green and ca;ti 
fthroT^'^ rigidf coarfe, brown Sd S: 

iLuJf J’aanng numerous alternately pinnate 

branches, of which the ultimate pinnm are short, giving the XS 
a serrate appearance in winter, clothed in summer SithXXtJ 

cXrXu ’ transverse section shoving one S: 

central ^11 surroimded by a wide band of smaller cells the 
plastids being confined principally to the outer parts UnUoc 
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repeatedly pinnate, with opposite distichous branches, bearing 
smaller pinnules, the latter being margined with minute spine- 
like teeth, which in young individuals produce tufts of dehcate 
branching filamentous hairs, clear olive-brown and cartilaginous 
when fresh, soon becoming green and flaccid in the air ; trans- 



Fig. 103,-— amleata Lamour, A. (x f ) ; B. Section of thallus 
( X 130} ; G, branching ( x 33) ; B. nniloc. sporangia ( X 400). 

verse section showing single central cell and wide band of cortical 
cells arranged in three zones, the cells of the middle zone being 
larger than the rest. Sporang. similar to those of D. amleata. 
Annual, Summer. 

On the rocky bottom of submarine tide-pools, near low-water 
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mark and at greater depth. Not uncommon ; 

England and Ireland, Channel and Orkney Islands 

var. angustior Batt. — Narrower than type, trebly pinnated 
ramuH nearly entire. S. and W. England and Ireland and the 
Orkneys. 

var. dilatata Batt. — Ramuli subelliptical, attenuate at their 
bases. S. England and Orkney Islands. 

4. D. Dudresnayi Lamour.— After Col. Dudresnay, Erench 
collector.— Frond leathery, expanded laterally, pinnae and 
pinnules opposite, elliptical, obtusely attenuate at the base 
Very rare ; S, England, Ireland. 

2. ARTHROCLADIA Duby 
(Gr. arihron, a joint, and klados, a branch.) 

Fronds filiform, much branched, consisting usually of a per- 
current axis and widely spreading opposite branches bearing 


DesmaresUa 


I'ig- 104. ArtlmdaMa viUom Dubv 
gionuigia (X 420); D. Youh, 
Falkenberg.) ^ 


• ( X 30 ) ; C. tiniloc. 
attachment. (After 
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whorls of ramuli ; thallus with a large central filament of 
cylindrical cells and a series of polygonal cortical cells becoming 
smaller towards the surface* Uniloc. sporangia moniliform, 
borne on branching monosiphonous filaments which form whorled 
tufts on the branches. 

Arthrocladia may be distinguished from Desmarestia by its 
larger central filament and by the fact that the sporangia are 
borne in special stichidia. 

A. villosa Duby. Lat. villosus, with shaggy hairs. — From 
15-90 cm. long, delicately filiform with a percurrent axis and 
widely spreading opposite branches ; cartilaginous when fresh, 
soon becoming flaccid, adhering to paper. TJniloc. sporang. 
borne in chains on monosiphonous filaments, arising laterally 
from the verticillate ramuli. Annual. 

On submarine rocks, shells, and on Zostera in 4-8 fathoms. 
Bare ; locally abundant ; wide distribution. 


Family IX.— DICTYOSIPHONACEiF 

Thallus filamentous, much branched, membranous, consisting 
in Dictyosiphon of two layers, an inner of large cells, bounded by an 
outer layer of small roundish or angular cells. In Gobia the outer 
layers consist of chains of assimilating cells perpendicular to the 
surface. Uniloc. sporangia oval or spherical, scattered or 
aggregated, formed from the sub-cortical layers. 

1. DICTYOSIPHON Grev, 

(Gr. dictuon, a net, siphon, a tube.) 

Thallus filamentous, much branched, lower part tubular, 
upper part solid, membranous. Uniloc. sporangia developed 
from a single sub-cortical cell, appearing sunk in the thallus 
when fully developed, oval or round. Sporang. germinate to 
form a microscopic protonema which gives rise to pluriloc. 
sporangia. 

Key. 


1 . Filaments unbranehed D. Elcmani ( 3 ) . 

Filaments branched — 2. 

2. Ramifications few, secondary branches absent ... D, Chordnria (4). 

Ramifications many 3. 

3. Frond coarse, as much as 3 mm. broad, branches 

arising at wide angles D, Mesogloia (5). 

Frond thin, branches clustered 4. 

4. Branches long, flagellate, with few secondary 

branches Z). hippuroides (2). 

Branches long, repeatedly and irregularly divided ... D. fcenimlaceus ( 1 ) . 
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1. D. foeniculaceus Grev.-15~60 cm. long or more, usuaUv 
mth a mam axi8_ densely clothed with long lateral branches 
similar to the mam axis, and bearing numerous lateral ramuli 
either elongated or short and curved, frequently bushy. Pale 



fx 'i!.> ‘ ' X •») ^ 

jointed haira »hcn 

to piper ; uppfr sopf ’ and soft, adhering 

parts fistular^^cortejof s^vertir*^ central large cells, older 

.trat.™ a„all, eubW „e 
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in the cortex, ellipsoidal or roundish with longer axes parallel 
to the length of the frond. Annual, spring and summer. 

On rock pools between tide-marks, on stones or epiphytic 
on Ghordaria fiagelliformis, Scytosiphon lomentarius and Chorda 
Filum. Not common ; widely distributed. 

var. flaccida Kjellm. — Smaller than the type, repeatedly 
branched, solid in the ultimate ramuli. Haddington, N. Berwick. 

var. hkpidus Kjellm. — Differs by smaller sporang. and 
peculiar branching. Rare. 

Supposed by Gobi to be a richly branched form of D . foeniculaceus var. 
flaccida, * 

2. D. hippuroides Kiitz. Hippuris, a genus of flowering 
plants, Gr. eidos, like. — 10-30 cm. long, upper parts solid, lower 
parts tubular, much branched, branches denser near the top, 
looser in consistency than D. foeniculaceus Grev. ; thallus clothed 
with colourless hairs when young, dark olive-brown becoming 
almost black, membranous and soft, adhering to paper. Uniloc. 
sporang. borne in the thallus. Annual. 

Epiphytic on other algae, e.g, Ghordaria flagelliformis, and on 
stones, chiefly littoral. Common ; N. England and S. Scotland, 
probably not uncommon N. Scotland and Ireland. 

var. fragilis Kjellm. — Looser consistency than the t 3 rpe, 
coarse branches increasing in thickness upwards. Rare 
Orkneys, Kilkee, Co. Clare. 

3. D. Ekmani Aresch. After J. L. Ekman, Swedish algologist. 
— Eilaments usually unbranched, bearing numerous hairs when 
young. 

Epiphytic on Scytosipho7i lomentarius and Cystoclonium 
purpurascens in pools near high-water mark. Rare ; Cornwall, 
Dorset, Northumberland and Fife. 

4. D, Ghordaria Aresch. Dark olive, usually with a well- 
marked central axis and lax branching ; ramifications of the 
main axis few, usually wholly unbranched and attaining a con- 
siderable length. 

Rare ; Northumberland and Scotland. 

Somewhat resembling Dwnontia filifoiinis Grev. in outward appearance. 

5. D. Mesogloia Aresch. Gr. mesos, in the middle, gloios, 
sticky.— Fronds hollow below, irregularly branched, branches 
arising at wide angles and furnished with short ramuli attenuate 
at the base and apex. 

In the littoral region, attached to stones. Very rare; 
Northumberland and Scotland. 

Fronds much thicker than those of any other British species of 
Dictyosiphon. Resembling Castagnea virescens Thm. in outward appear- 
ance, distinguished from it by the acute apices of the ramuli and in being 
lubricous, not gelatinous. 
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2. GOBIA Eeinke 

(After K. Y. Ghobi, Russian aigologist.) 

■Differs from Dictyosiphon Grev. in that the outer layer con- 
sists^ of short chains of gelatinous assimilating cells, arranged 
vertically to the surface. 



m.—ffobia haltica Reinko. _ A. plant ( x .3) ; B. Long. sect, of thalliis 
showing sporangia, assimilating filaments and hairs (x 400). 

G. baltica Reinke. 

On stones and mussel-shells in the littoral reeion. Very 
rare ; S. Scotland. ^ 

Family X.— ASPEEOCOCCACE.^ 

Fronds tubular or compressed, usually simple, occasionallv 
branehed; uniloe zoosporangia in external scattered groups 
eompo.sed of eyhndrical paraphyses and spherical sporangia. 

1. ASPEROCOCCUS Lamour. 

(Lat. aspcr, rough, and Gr. kohkos, a berry.) 
oJive-brown, Simple or branched, hollow; surface 
TMoe plastids mner cells larger and colourless, 

frnn!? '’Poraugia developed from the superficial cells of the 
globose, sessile between the paraphyses, in groups ; hairs 


1. Thallus compressed 

niiallus inflated or terete ! 


Key. 


A. compressus (4). 
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2. Thallus -usually less than 1 cm. in diam., elongated 

and attenuate at the base A. fistvlosiis {2). 

Thallus 1 cm. or more in diam., sharply attenuate 

at the base, stalked ^4. hullosus (3). 

Thallus not more than 1 cm. long, with basal disc A. scaber (1). 


1. A. scaber Kuck, Lat. scaber, rough. — Fronds not more 
than 1 cm, long, single or grouped on a basal disc ; thallus 
at first monosiphonous, later becoming parenchymatous by 
intercalary growth, consisting in section of 4 central cells and 



Mg. l^l.-~Adperococciis MilU^^^^ A. (Xf); B. surface view 

showing sori (X 60); C. uniloe, sporangia ( x 300) ; D. pluriloc. 
siporangia (x 300). 


a band of small cortical cells ; multicellular hairs developed 
laterally and at the apex. XJniloc. sporang. spherical or pear- 
shaped ; pluriloc. sporang. on the same or on separate plants, 
conical, elongated, scattered or in groups. 
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On stones in shallow water. Very rare ; Weymouth and 
Caiiibrae. 

2. A. fistiilosns Hooker. Lat. fistulosus, tubular. — Fronds 
densely tufted, 5-60 cm. long, very gradually attenuate at the 
base, and tapering upwards into a sharp or blunt point, cylindri- 
cal, bag-like, here and there narrowed or constricted; simple, 
greenish wdien young, then olive-brown; membranous, soft, 
adliering to paper wFen young ; attached by a small disc. 
Globose uniloc. sporang. developed in considerable numbers in 
definite sori ; paraphyses numerous. Annual. 

Ill shallow pools between tide-marks, also on stones and shells. 
Common and abundant. 

var. vermicuiaris Griff. — Frond setaceous, filiform, twisted. 
Kot common ; Devon, Hants, Durham and Northumberland. 

3. A. bullosus Lamour. Lat. bulla, a bubble.— Gregarious ; 
frond 15-30 cm. or more long, suddenly contracted at the base 
into a stem-like portion, 0*6-1 *25 cm. long; frond simple, in- 
flated, sac -like, occasionally constricted, membranous and sub- 
transparent, pale olive ; soft and gelatinous when young, 
adhering to paper ; older specimens thick, not adhering to paper. 
Attached by a small disc. Uniloc. sporang. in roundish patches, 
interspersed with numerous paraphyses. Annual. 

In the sea, on stones, larger algae and Zostera ; also in land- 
locked muddy bays. Locally abundant ; widely distributed. 

4. A. compresstis Griff. — Gregarious ; fronds 15-45 cm. long, 
gradually attenuate at the base, much compressed, tubular, 
with sides of tube closely adpressed, united here and there by 
delicate filaments ; pale yellowish green or olive-green, tender ; 
surface cells minute, inner cells large and colourless. Uniloc. 
sporang. in oval patches with numerous paraphyses. Annual. 

Epiphytic on other algae below low-water mark. Hare ; 
Cornwall, Devon, Dorset, Jersey and Orkneys. 

2. STMARIA Grev. 

(Lat. stria, a furrow.) 

Thallus terete, filamentous, tubular ; cortex usually of only 
2 or 3 cell-layers with thin walls ; apices of branches, articulate, 
attenuate, ending in colourless hairs. Uniloc, zoosporangia 
developed in the cortical layer, spherical or ovoid. 

5. attenuata Grev.- — Tufted, 7*5-30 cm. long, tubular, 
attenuate at each extremity, clothed at intervals with branches 
which are beset with smaller ramuli ; delicately membranous, 
closely adhering to paper ; branches opposite or ternate, rarely 
scattered, ending in colourless hairs ; thallus tubular, cortex 
of 2 or 3 rows of large thin-waUed cells, the outer cells smaller 
and containing the plastids* Uniloc. zoosporang. formed in 
the outer layers, singly or in patches, which are freq^uently 
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arranged in rows on tlie thallus, so that a fruiting plant has an 
articulate appearance. Annual. 



Fig. 10^,—Striaria attenuaia Grev. A. ( x |) ; B, Fertile portion ( X 60) ; 
0. nniloc. sporangia ( X 300). 

Epiphytic on the smaller algae, generally beyond the tide 
range. Bare * S. England, I. of Man, Bute, Orkneys and Ireland. 

var. crinita J. G. Agardh.— -Thallus 10-20 cm. long. Bare ; 
Cornwall and Ireland. 
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3. MYRIOTRICHIA Harv. 

(Gr. inurios, innumerable, and thrix, a hair.) 

Fronds olive-brown, filamentous, consisting of a single row 
of cells when young, later becoming a solid axis ; branches 
short, radiating in aU directions, formed by outgrowths from the 
superficial cells of the axis. Uniloc. zoosporangia spherical; 
pluriloe. sporangia elongated, borne on the axis between the 
branches ; main axis and branches ending in colourless hairs. 

Key. 


1. Pluriloe ular sporangia borne singly 2. 

Pluriloeular sporangia borne in clusters 3. 

2. Upper branches longer than lower, and bearing a 

few patent secondary branches M.clavoeformds{l). 

Branches of nearly equal length, throughout M. densa (3). 

3- Thallus microscopic, monosiphonous M. repens (4). 

Thallus 1*25 cm. or more long, polysiphonous M.filiformis (2). 


L M. clavaaformis Harv. Lat. dava, a club, forma, shape.- — 
Tufted, 1*25 cm. or more long, primary filament articulated, 
clothed with branches which are longest at the apex, giving the 
plant a club-shaped appearance, dark olivaceous brown, soft 
and delicate ; central axis polysiphonous, bearing many polysi- 
phonous branches from which numerous colourless articulated 
hairs arise. Uniloc. sporang. globose, sessile on the branches ; 
pluriloe. sporang. elongated, sessile. Annual. 

Epiphytic on various algse, especially Scytosiphon lomentarius. 
Not uncommon. 

var. minima Holm. & Batt. — •Smaller than the type. Rare ; 
Devon and Dorset. 

2. M. filiformis Harv. Lat. filiformis, thread-like. — Some- 
what resembling Jf. daveeformis, but differing in the form of 
the branches ; and the arrangement of the pluriloe. sporangia, 
which are clustered in this species. In M, davmformis the upper 
branches are longer than the lower, while in M, fiUformis they 
are nearly equal in length throughout. Annual. 

Epiphytic. Not uncommon. 

3. M, densa Batt. — Fronds dark olive-brown, almost black, 
cylindrical, slightly attenuated at the base, 1*25-3*75 cm. long; 
axis densely clothed throughout with short, dichotomous or 
secund level-topped more or less moniliform secondary branches, 
hyaline hairs few or absent. Uniloc. sporang. stalked, spherical 
or ovoid, pluriloe. sporang. cylindrical or lanceolate, containing 
one or two rows of cells. 

Thickly fringing the old leaves of Zostera marina. Rare ; 
widely distributed, 

4. M. repens Hauok repeals Hauck). Lat. 

repens, creeping.— Thallus microscopic, monosiphonous, articii- 
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lated, branched, ramifying in the tissues of larger algae, particularly 
Mesogloia ; branches terminating in colourless hairs. Uniloc. 



Fig. 109 . — Myriotrichia clavcBformw Harv. A. On Scytosiphon lomentarius 
(X 1); B. single plant ( X 60); C. fertile portion showing imiloc. 
sporangia ( x 300). 

sporang, sessile, single or in clusters ; pluriloc. sporang. in 
clusters at the tips of the branches. 

Rare ; South Coast and Scotland. 

Family XL— SCYTOSIPHONACEJS 

Thallus terete and tubular or leafy, parenchymatous. 
Multiloc. zoosporangia developed in large numbers in the 
superficial cells, covering the surface of the frond, or in nioi'c 
restricted areas ; uniloc. sporangia not well known. 
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1. FHYLLITIS Kiitz. 

(Gr. phullos, a leaf.) 

Fronds olive-brown, simple, membranous, with superficial 
layers of small assimilating cells and an internal zone of large 
colourless ceils sometimes longitudinally elongated. Pluriloc. 
zoosporangia formed from the superficial cells consisting of 
4-6 ceils arranged in short filaments at right angles to the 
surface ; uniloc. sporangia unknown ; paraphyses absent. 

Ketj, 

1. strap -shaped fronds, 3-12 mm. long, arising from 


fibrons attachment organ P. Jiliformis {!). 

Disc -like attachment organ 2. 

2. Narrow strap-shaped frond P. zosterifolia (2). 

Cuneiform or oval frond P. Fascia ( 3 ) . 


1. P. filiformis Batt. Lat. jiliformis , thread-like. — ^Winter 
species forming indefinite patches, often 30 cm. or more in diam., 
on rocks near high-water mark ; fronds strap-shaped, scarcely 
thicker than sewing thread, 3-12 mm. long ; gregarious, arising 
from mass of fibrous rhizoids. 

Probably not uncommon ; Hants, Essex and Northumber- 
land. 

2. P. zosterifolia Heinke. Zostera^ a genus of flowering plants, 
Lat. folia, a leaf. — Small slender plant with very narrow fronds 
0'5~2*5 mm. broad ; transverse section of narrow forms oval or 
obiong-oval, of the broader forms nearly linear. 

In small tufts on stones in sandy pools near low-water 
mark. Probably not uncommon; N. England, Wales and 
Scotland. 

3. P. Fascia Kiitz. — Often gregarious, particularly in the lower 
part of the littoral region; simple, greenish or brown-olive 
fronds 5-30 cm. long, 1 mm. to 6 cm. broad, abruptly cuneate 
at the base, or much attenuated; membranous and smooth, 
rather glossy ; margin waved or flat; superficial layer of 
assimilatmg ceils, the central part of the frond being occupied 
with large elongated cells. Pluriloc. sporang. formed from the 
outer layer, consisting of short filaments closely packed at right 
angles to the sui-face. 

On sand-covered submarine rocks and stones near low- 
water mark. Not common ; widely distributed, 

var. tenuissima Batt. — Sterile frond with slender almost 
translucent rounded segments, more or less lanceolate, attenuate 
at base and apex. Yorkshire and Orkneys. 

var. debilis Hauck. — About 30 cm. by 3-6 cm., borne on 
stalk 2-3 mm. long. Eare ; Cornwall and Scotland. 


Scytosiphon 
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2. SCYTOSIPHON C. A. Agardh 
(Gr. scutos^ a whip, and siphon, a tube.) 

Fronds simple, cylindrical, -usually constricted at intervals, 
hollow, superficial layer of small assimilating cells, inner layer 
of vertically elongated cells. Pluriloc. sporangia similar to those 
of PhylUtis, but interspersed with paraphyses, except in S. 
pygmceus. 

Key. 

Fronds 20-45 cm. long, pluriloc. sporangia inter- 


spersed with paraphyses S, lomentarius. 

Fronds about 1 cm. long, j)araphyses absent ...... ... pygmmus. 
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S, lomentariiis J. G. Agardh. Lafc. lomeniarius, legume- 
like.— Often gregarious ; fronds from 20-45 cm. long, markedly 
attenuate at the base, the apex ending in a blunt point ; un- 
branched, usually constricted at intervals, tubular, brownish 



Fjg. lil.-~-Scyt(}8iphon lonienlarim J. G. Agardli. A. ( x 2) • B. Surface 

rx'^2Sraic?ion‘cx 

green or olive membranous and soft, adhering to paper; central 
cavity dmded at intervals by transveme septa ; attached by a 
disc. Multiloc. zTOsporang formed in chains from the surface 
layer, interspersed with ovoid or pyriform paraphyses. Annual. 
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On rocks, stones and smaller algse in tide-pools. Common 
and abundant. 

var. zostericola Thur. — Smaller than the type, with fewer 
constrictions. Sporangia in a continuous layer. On Zostera. 
Not uncommon ; Dorset, Bute and Orkneys. 

S. pygmsBUS Reinke. Lat. pygmcetis, dwarf. — Unbranched 
erect filaments about 10 mm. long terminating in a hyaline hair, 
arising from a branched procumbent thread. Plurilocular sporang. 
containing 2-4 zoospores formed in large or small groups on the 
surface of the tliallus, paraphyses absent. 

Epiphytic on Furcellaria. Rare ; Dorset. 


3. STICTYOSIPHON Kiitz. 

(From stiktos, spotted, and siphon^ a tube.) 

Thallus filamentous, solid or tubular, much branched ; 
branch apices articulated, ending in a colourless hair. Uniloc. 
zoosporangia in the cortical cells, completely sunk or protruding, 
single or grouped. 

Key. 

Thallus 10-60 cm. long siiharticulatiis. 

Thallus 7*5- 1. 5 cm . long ..S. tort His. 

S* subarticulatus Hauck. Lat. sub, somewhat, articulatus, 
jointed. — Thallus tufted, 10-60 cm. long, upper parts thin, solid, 



Fig. 112 —Stictyosiphon subart icmatus IlQ>UGk. A. Apex of the filament 
showing the development of cortication ; B. irregular development 
of cortication; C. and 1). Trans, sects, of young and old branches ; 
lil. Uniloc. sporangia (after Areschoug). 

and much branched, lower half tubular, dirty yellow or brown ; 
branches elongated, variable, sometimes opposite. Uniloc. 
sporang. half sunk in the thallus, grouped. 


IgO Ph^ophyce^ Stictyosiplion 

III shallow sandy pools bet'ween the tide-marks. Bather 
rare ; England, Scotland, Ireland and Orkneys. 

Closely resembling Dictyosiphon fmnictilaceiis, from which it may be 
distinguished by the transverse lines visible on the frond under a lens. 

S. tortilis Reinke. Lat. tortilis, twisted. — Thallns tufted, 
7*5-15 cm, long, usually much branched from the base, yellowish 
broivn, becoming darker in drying ; branches opposite or alter- 
nate, upper parts frequently clothed with ramuli ; branches 
becoming detached frequently develop independently. Zoo- 
sporang. formed in the thallus. 

Attached to stones, mussel shells and algae within the littoral 
or sub-littoral zone. Not uncommon ; Scotland and North 
England. 

4. nTOSIPHON Harv. 

(Or. Utos, slender, and siphon^ a tube.) 

Epiphytic either in tufts or distributed over a larger area 
of the host ; frond cartilaginous, filiform, simple, composed of 
several rows of ceils, solid when young, tubular later. 


Key, 

Tn tufts 0-G -l-2r) cm. long on Laminaria L, Larninarim, 

Fronds densely tufted 5-10 cm. long, clothing the host 

over a considerable area L, pusiUua, 


L. pusillus Harv. Lat. pusillus, very small. — In dense 
tufts, 5-10 cm. long, completely concealing the host for several 
inches, unhranched, greenish at first, then brownish olive ; some- 
what cartilaginous but soft, closely adhering to paper ; young 
thallus clothed with slender, byssoid, articulated hairs, older 
thallus hollow ; filaments formed of several rows of cells, inner 
ones large, outer gradually smaller and containing the plastids. 
Uniloc. and piuriloc. zoosporang. developed in the outer layers 
on the surface of the thallus. Annual. 

Epiphytic on Ghord^a Filwm. Common. 

Old fronds of Chorda Filum are frequently turned into shaggy slippery 
ropes at the end of summer by the growth of L. pusillus, 

L. Laminariae Harv. — In small tufts 0*6-1 -25 cm. long on 
Alaria esculenta; clear olive, becoming brown with age; soft, 
adhering to paper ; consisting of several layers of concentric 
cells. Uniloc. and piuriloc. zoosporang. borne on the surface 
of the thallus. 

Subgenus Fogotrichiim Reinke 
Key, 

Tufts of filaments, radiating from gall-like swellings 


on A laria esculenta I, . hihermcus. 

Tufts of fine unbranehed filaments on Laminaria ... L.filiformis. 
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L. iOiliformis Batt. {Pogotriohum filiforme Reinke). — Occurring 
in tufts of very fine unbranched filaments on Laminaria, Pluriloc. 
sporang. developed in the outer cells of the thallus. 

Locally abundant ; Dorset, Renfrew and Bute. 

Var. gracilis Batt. — 4-8 mm. long, usually composed of a 



Fig. 113 . — Lito siphon LmnifiaricB Harv. A. Colonies on Alaria esculenta 
( X I) ; B. single colony ( X 20) ; C. a];)ex of thallus (X 60) ; B. uniloc. 
sporangia ( X 300). 

single cell-row, 16-20//, by 15~30/t, arising from a basal disc 
composed of one cell-layer. Renfrew. 

2. L. hibemicus Batt. {Fogotrichum Hibernicum T. Johnson). — 
On the thallus of Alaria esculenta in tufts of filaments, radiating 
from gaU-like swelhngs ; individual tufts not more than 1 cm. 
long, varying from one to many cells in thickness ; filaments 
bearing numerous hairs. Pluriloc. and uniloc. sporangia 
developed in the outer cells of the thaUus. 
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5. ISTHMOPLEA KjeUm, 

(Gr. isfhmos, a neck of land, and pleos, full.) 

This geims f onns a link between Eciocarpus and Piluyella ; 
the pluriloc. sporangia are formed in the continuity of the 
branches, while the uniloc. sporangia are only partially im- 
mersed in them ; filaments erect, monosiphonous or partly 
polysiphonous. 



Fig. 114. — Isthmoplea sphoerophora KjeUm. A. (X §); B. siiosving 
uniloc*. Bporangia { x 00) ; C. sporangium ( x 300), 

I. sphaeropliora KjeUm. {Ectocarpus sphoerophorus Carm.). 
Gr. sphairay a sphere, phoreo, I carry. — Filaments tufted, 
2*5~7*5 cm. long, densely branching ; flaccid, adliering to paper, 
olivaceous or yellowish brown ; main branches opposite or 
whorled, often polysiphonous ; secondary branches opposite or 
alternate, monosiphonous, Uniloc. sporang. spherical, dark 
olive, sessile, borne on the branches, usually opposite to each other 
or to a ramulus ; pluriloc. sporang. indefinitely extended in the 
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main axis and the upper branches, a few cells at the apex being 
usually sterile. Annual. 

On Ptilota elegans, Callithamnion polyspermum, and other 
small algae between the tide-marks. Not common ; widely 
distributed. 

Family XII.— PUNCTARIACEiE 

Thallus leaf -like, ribbon-like or filamentous, usually paren- 
chymatous, sometimes tubular. Uniloc. and pluriloc. sporangia 
developed from superficial or sub -cortical cells, more or less 
sunk in the thallus, scattered or grouped. 

1. PH^OSACCION Farlow 
(Or. phaios, dark, and sakkos, a sac.) 

Fronds olive-brown, tubular or saccate, composed of a single 
layer of cells disposed in fours ; hairs absent. Reproduction 
by zoospores produced singly in each cell. 



Fig. 115 . — Phceosaccion CoUinsii Farlow. A. ( X 4) ; B. surface view 
( X 100) ; C. Section of thallus ( X 230) ; D. surface of thallus showing 
empty cells and zoospores (x 230). ’ 

P. CoUinsii Farlow. After F. S. GoUins, American algologist. 
— Thallus unbranched, gregarious, cylindrical-compressed, 0-3-2*5 
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cm. broad by 5-20 cm. long; at first saccate becoming cylin- 
drical, apex at length ruptured ; olive-brown, becoming green- 
ish on drying ; thallus consisting of a single row of cells with 
fairly regular division into 4. Single zoospore from each cell. 

On Zostera. Very rare ; Cumbrae. 

2. PirarCTARIA Grev. 

(Lat. punctum, a point.) 

Thallus leaf- or ribbon-like, membranous, consisting of 1 or 
2-6 layers of similar almost rectangular large cells ; colourless 
hairs arising singly or in clusters from the surface cells, hairs 
of older parts sometimes containing plastids. Zoosporangia 
formed by differentiation of single surface cells, singly or in 
groups forming dark patches on the thallus ; uniloc. zoosporangia 
almost spherical, multiloc. sporangia conical with a rouncled 
apex. 

Subgenus 1 Eupunctaria. 


Key. 

1. Pliallus linear less than 1 cm. broad, slender P. teniiissima^ 

Thallus more than 1 cm. broad 2, 

2. Clear dark brown ; zoosporangia in elliptical 

patches P. plantaginea. 

Pale ; zoosporangia in round patches P. latifolia* 


1. P. plantaginea Grev. Plantago, a genus of flowering 
plants. — Densely tufted, 10-30 cm. long by 0*6-5 cm. broad, 
lanceolate or ovate-lanceolate, more or less tapering, passing 
gradually into a minute setaceous stem, attached by a small disc ; 
brownish olive ; clothed when young with clusters of delicate hairs, 
making the plant soft and gelatinous to the touch, adhering to 
paper ; thallus of several rows of simOar almost rectangular cells. 
Uniloc. zoosporang, developed singly or in clusters from the 
surface cells of the thallus ; multiloc. sporang. conical with 
rounded apex, borne in elongated clusters giving the plant a 
punctate appearance. Annual. 

On rocks and stones between the tide-marks and in rocky 
tide-pools and on algse. Not uncommon. 

var. Crouani Thur. — Smaller than the type, linear or linear- 
lanceolate, green when dry. Bute. 

^ var. rubescens Batt.— Somewhat thicker than the type, 
slightly laciniate. Bute and Orkneys. 

2. P, latifolia Grev. Lat. latifolius, broad-leaved.— Borming 
tufts 20-40 cm. long, 2*5-7*5 cm. wide; thallus unbranched, 
oblong or lanceolate, flat or wavy, generally obtuse at both 
extremities, occasionally tapering, olive-green ; thallus of several 
layers of similar cells. Sporangia single or in roundish groups. 
Annual. 
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Rocks and stones in the sea. Not common ; widely 
distributed. 

var. lanceolata Batt.~— Thallus markedly lanceolate, or in 
the adult with an obtuse apex, the base attenuate into a very 
slender stipe. Devon and Hants. 



Fig. l\^K— Punctaria latifolia Qvm, A. (X |) ,* B. Section of thallus 
showing sporangia ( X 300). 

var. laminarioides Holm. & Batt.— Thallus narrow-obovate 
or wedge-shaped. Bare ; Cornwall, Devon and Bute. 

3. P. tenuissima Grev. JjsJu, tenuissimusy slender. — ■ 

Densely tufted, 5-20 cm. long, less than 1 cm. broad; thallus 
tapering at the base and apex, but linear for the greater part of 
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its length, sometimes ending bluntly, margin often wavy, entire 
or slightly serrate, pale brownish olive, sometimes almost 
hyaline, thin and delicate, adhering to paper. Zoosporangia 
in patches, mixed with filamentous hairs. Annual 

On Zosiem marina, Chorda Filum and other algae, near low- 
water mark. Locally abundant ; widely distributed. 

Subgenus 2.— Desmotrichum Kiitz. 

Thallus an unbranched ribbon, attenuate at base and apex, 
2-4 cell-layers thick, hairs present in the early stages. Uniloc. 
sporangia scattered, sunk in the thallus ; piuriloc. sporang. 
scattered, conical or fusiform, produced in groups on the surface, 
attached by short pedicels, or formed directly from cortical cells, 
and immensed in the thallus. 

Key, 

FrondB 5-20 cm. long, densely tufted with waved 


margin P. undulata. 

Fronds 1-10 rnrn. long, mono- or polysiphonous ...... P. haltim. 


P. undulata J. G. Agardh {Desmotrichum imdulatum Beinke). 
— Fronds 5-20 cm, long, densely tufted, un branched, attenuate 
at the base and apex, margin waved, and either entire or slightly 
toothed, pale horn-colour, almost hyaline, thin, adhering to 
paper. IJniloc, sporang. occurring singly, or rarely in 
groups, developed from the cortical cells ; piuriloc. sporang. 
conical, in groups, usually formed on the surface, but occasionally 
actually immersed in the thallus. Annual. Summer. 

On Zostera and Chorda Filum near low-water mark. Bute 
and Orkneys. 

P. baltica Batt. {Desmotrichum balticum. Kiitz.). — Frond 
simple, monosiphonous when young, later becoming polysi- 
phonous by a series of longitudinal divisions, bearing hairs at 
the apex, 1-10 mm. in height. Piuriloc. sporang. usually 
Rising laterally from the base of the frond, but sometimes 
intercalary. 

On Zostera and various algse. Dorset. 

Subgenus 3.— Phycolapathum Kiitz. 

P. crispata Batt. {Phycolapathum crispatum Kiitz., P. debile 
Kiitz,, Punctaria laminarioides Crouan). — Frond olive-green, 
rigid, lanceolate or broadened, irregularly split, margin curled ; 
leafy portion formed of superficial polygonal cells, and internal 
cells of variable size ; attached by minute disc. 

Locally abundant ; Soilly Islands. 
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3. PHLCEOSPORA Aresch. emend. Reinke 
(Gr. bark, and spora, seed.) 

Thallus branched, filamentous, frequently hollow at the base, 
solid above ; superficial cells small and angular, inner cells 
longitudinally elongated. Uniloc. sporangia developed from 
the cortical cells ; zoospores liberated in a mucilaginous mass 
from the apex of the sporangium ; anterior cilium distinct, 
posterior rarely visible. 



Big. lll.—-Phlmospom hrachkUa Born. A. (X ilr) ; B. uniloc. sporangia 
(X 60 ) j 0 . ( X 300 ). “ 

P. brachiata Born. {Ectocarpus hrachiatus Harv., Sticiyosiphon 
Griffithsianus liolm, Batt,). Lat. having widely 

spread branches.— Finely tuffced, 5~10 cm. high, main filaments 
slightly entangled, excessively branched, all branches opposite 
or quaternate ; upper parts with opposite ramuli. Uniloc. 
sporang. usually borne in groups, sometimes arising at the 
nodes of the branches sunk in the thallus. 

Epiphytic on Rhodymenia palmata. Rather rare ; South 
Coast, Channel Islands, Scotland and Ireland. 
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Order II.— SPHAGELARIALES 

Tliallus usually mucli branched, with erect conspicuous apical 
cells and very regular branching. In Sphacelaria and Gladostephus 
the branches are formed from initial cells below the apical cells 
although hairs may arise by direct division of the apical cells’ 
111 Btypocaulon branches are formed by direct division of the 
apical ceil. 

Family I.~-SPHACELARIACE.E 

Fronds branching, polysiphonous, terminating in a large 
apical cell, often with a cortex formed of densely interwoven 
rhizoidal filaments. Uniloc. and pluriloc. sporangia spherical 
or elhpsoidal, borne on the branches. 

1. SPHACELARIA Lyngb. 

(Gr. spJiakelos, gangrene.) 

ironds oliye-browii, filamentous, branching, lower parts 
frequently clothed with attachment rhizoids ; axis and branches 
ending in a large a,pical cell, from which a solid frond is formed 
by transverse and longitudinal divisions; external layer of 
rectangular cells arranged in regular transverse bands. Umiloc 
and pluriloc. sporangia spherical or eUipsoidal on short pedicels • 
vegetative reproduction by modified branches (propaguh). 

Key. 

1. Branching pinnate 

Branching not pinnate 7 

2. Epiphytic on .mailer aig® A cirrw var. 

In Mndy pools or beneath Zostera 3 pmncUa (6). 

3 . Um ocular sporangia pyrifoi-m S vlumula ISi 

Unilocular sporangia globose . o' (°)- 

4 . Articulations 1 J to twice as long as broad 

5 breadth ■■ ■ k’ 

^ ^ Fucaeeie or Lanoi- 

nariacese 

Tufts more than 1 cinViiigh 7 

Unilocular sporangia not in racenies*'*^ 

■ Wches ^ interlacing’ of 

Filaments not'feited " (2). 

— o, radicans {1). 

Ham Lat. rodtcaiM, rooting.— Filaments 
and 
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olive, rigid, not readily adhering to paper ; articulations rather 
shorter than broad, longitudinally striate, false cortex absent. 
Unilocular sporangia ovoid or spherical, scattered or clustered 
on the main branches. 

On sand-covered rocks, between the tide marks. Not un- 
common ; widely distributed. 

2. S, olivacea Pringsh. — Filaments decumbent, felted below 
by the interlacing branches, forming indefinitely expanded tufts, 
rhizoidal filaments numerous ; branching irregular, with wide 
angles between the branches. Sporangia ovoid or globose, borne 
on short pedicels of one to three cells. 

On the walls of caves, and in the shade of overhanging rocks 
near high-water mark. Rather rare ; widely distributed. 

3. S. racemosa Grev. Lat. mcemos?^^, clustering. — Tufted, 
2*5 cm. high, olivaceous, somewhat rigid, the fronds di- 
chotomous ; articulations equal in length and breadth. Uniloc. 
sporang. ovoid, racemose, pedunculate. 

Very rare ; Berwick, Edinburgh and Bute. 

4. S. trihuloides Menegh. Lat. tribulus, a caltrop, Gr. eidos, 
like. — Forming tuffcs 1-2 cm. high ; filaments arising from a basal 
cell layer or having the lower parts clothed with rhizoids, 
irregularly branched ; branches erect, growing point of the 
lateral branches first club-shaped, then wedge-shaped with three 
horns, owing to the formation of propagula ; articulations 
1-1 1 times as long as broad. Pluriloc. sporang. usually uni- 
lateral, ovoid, borne on a short stalk. 

On stones and larger algae. Very rare ; Scotland. 

5. S. furcigera Kiitz., var. saxatilis Kuck. Lat. furca, a two- 
pronged fork, gero, I produce. — Forming tufts 2-10 mm. high, on 
Fucaceae, attached by procumbent filaments and rhizoids which 
penetrate the host ; erect filaments sparingly branched, often 
bearing colourless hairs. Uniloc. sporang. ovoid or spherical on 
a one-ceUed stall?: ; pluriloc. sporang. elongate, on a stalk of 
two or more cells. 

Very rare ; Dorset. 

6. S. cirrhosa C. A. Agardh, var. pennata Hauck. Lat. 
cirrhosus, with tendrils.— Forming dense tufts, filaments 0*6-5 cm. 
long, with variable branching, more or less regularly pinnate ; 
olive, becoming brown with age; rigid, not adhering to paper; 
pinnae opposite, irregular in length, but gradually becoming 
shorter near the tips ; articulations throughout, about equal 
in length and breadth. Uniloc. and pluriloc, sporang. sessile 
or shortly stalked, scattered along the pinnae. 

Epiphytic on the smaller algae, between the tide-marks. 
Common and abundant. 

var. irregularis Hauck.— Main branches irregular, secondary 
branches unilateral. Rather rare ; Dorset and Hants. 
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var. patentissima Grev. — Ramuli irregiiiar, arising at right 
angles. Rather rare ; Dorset, Sussex and Bute. 

var. fiisca Holm. & Batt. {S.fuscalSsbTY .) — Ramuli cruciform 
scattered. Rather rare ; widely distributed. ’ 



( ^ 60) ; B.. single iniiloc. 

XrSS^fy ISm V“ «0); P. single plmiloc. 

p?opa^um ( X 120). ’ propagula (x GO) ; H. single 


-Porming a dense round ball. Not 


var. aegagropila Griff.- 

uncommon. 

S. ?’“*u of 

-S’, rirr^osa'they are frequency oppPdtZ “ 

TufJ; L«®lf a Httle clump.- 
i-ufte -mall and scattered, filaments 1-5-3 mm. high either 

irS iMom^^l branehas near the apices ; 

articulations .shghtly broader than long. Pluriloe. sporang krgo 
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and ovoid, secund on the inner sides of the filaments, very 
numerous, borne on short pedicels of 3 cells. 

On the stipe of Laminaria Oloustoni. Very rare. 

8. S. plumula Zanard. {S . pseudoplumosa Holm.). — 1-2 cm. 
high, much branched, branches opposite, pinnate, clothed with 
pinnate ramuli ; articulations as long as broad. Uniloc. sporang. 
pyriform, borne on the ramuli. 

On the substratum in the Zostera zone. Rare ; widely 
distributed. 

9. S. plnmigera Holmes {S. plumosa Harv., pro parte). Lat. 
pluma^ the downy part of a feather, gero, produce. — -Tufted, 
5-15 cm. high, setaceous, naked below, irregularly much branched 
above ; olivaceous or rusty, rigid ; not adhering to paper ; 
branches alternate or secund, or frequently fasciculate ; ramuli 
opposite, arising from each articulation. 

In shallow sandy pools between tide-marks, usually near 
low-water mark. 

Rather rare ; locally abundant. 

This species has been confused with Sphacelaria phirnosa, which has 
sporangia on special stichidia arising from the main axis, and is really a 
Chcetopteris. S. plumigera is a true Sphacelaria, with globose, shortly 
pedicellate, unilocular sporangia borne on the plumose secondary branches. 

2. BATTERSIA Reinke 

(After E. A. L. Batters, British algologist.) 

Encrusting ; similar in habit to Balfsia, the upper cell- 
layer bearing sori. Uniloc. sporangia borne at the apices of 
simple or laterally branched erect filaments. 

B. mirabilis Reinke. Lat. mirabilis, wonderful. — Eorming a 
crust, up to 4 cm. thick; basal layers parenchymatous, growing 



from marginal apical cells ; thallus simple, then of several super- 
imposed layers, each consisting of a number of cell-filaments 
adhering to form a parenchymatous tissue. Reproductive organs 
in sori projecting from the surface of the uppermost layer; 
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Sphacella 


iiiiiloc. sporaiig. sessile or shortly stalked, borne on erect fila- 
ments projecting from the surface of uppermost layer. 

On stones. Very rare ; Berwick. 

3, SPHACELLA Eeinke 
(Gr. sphakelos, gangrene.) 

^ Axis monosiplionous, lateral branches neyer arising from the 
apical cell, ramuli absent. 

S. subtilissiiiaa Reinke. Lat. subtilissimusy most slender.— 



Colonies on CarpomUra 

t cm a 03 (X a) , B. showing nniloc. sporangia ( x 50) ; C. ( x 80). 


^ = branching 

inf ^ expanded or filamentous, ramifyincr amoni 

the tissues of the host. Unfioc. sporang. ovoid, shoiVstalkhT 
lateral or terminal on the axis and branches. ^ 

On Carpomitra Cabrerce, Very rare ; Plymouth. 


UUmTUFfERIS Kiitz. 

(Qx, chaite, a bristle, and pteron, a wing.) 
hrond filiform, branched ; branches bearing two rows of 
opposite pinna; cortex well developed, formed of interiJoven 
hlaments ; differmg from Sphacelaria by the specia™ branches 
arising from the cortical layer of the main axis, which bear the 
sporangia, and from Cla^tephue by the opposite brScte 


GImtopteris 


Sphacelabiace^ 
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C. pltimosa Kiitz. {Sphacelaria plumosa Harv., Gladostephus 
plumosus Holmes). Lat. plumosus, feathered, — Fronds slender, 
5-10 cm, or more long, irregularly branched, the base of the 
stem as well as the branches being naked for a short distance ; 
opposite pinnse long and closely set, arising from every joint 
below, or in the plumose upper hah from every other joint. 



Fig. 121. —Chceiopteris plumoaa Kiitz. A. (x f) ; B. Trans.-sect. (X 60) ; 
C. thallus ( X 30) ; D. uniloc. sporangia ( X 90) ; E. stichidia with 
iiniioc. sporangia ( X 60) ; F. nniloc. sporangiuin ( x 420) ; G. stichidia 
with x>luriloc. sporangia ( X 60) ,* H. pluriloc. sporangium (x 420). 

Sporangia on short stichidia arising usually from the cortical 
layer of the main axis ; uniloc. sporang. globose, plurilocular 
oblong ovoid, both kinds shortly pedicellate and mostly secund 
on the upper side of fruit-bearing branches ; stichidia usually 
numerous around the denuded portions of the main stem. 

In deep water beyond tide-marks. Rather rare ; widely 
distributed. 


o 
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Glado3tephus 


Family II.~~CLADOSTEPHACliE 

BVoiids branching, polj^siphonous, terminating in a large 
apical cell, corticate except near the apex : secondary branches 
whorled. Uniloc. and pluriloc. sporangia on special branchlets 
growing from the axis, between the insertion of the ordinary 
whorls. 

CLADOSTEPHUS J. G. Agardh 
(From Mados, a shoot, and stephos, a crown.) 

Fronds branching, secondary branches whorled, growdh 
apical ; main axes densely corticate by growth of rhizoidal 
filaments, secondary branches ecorticate, hairs in tufts just 
below the apices of the branches. Uniloc. and pluriloc. sporangia 
stipitate on s|)ecial branches. 

Key. 

Whorls of ramuli very close together, difficult to 


differentiate C. spongiosus. 

Whorls of ramuli close but distinct G. vertidllatus. 



Ghdostephus 


Stypocaulaod^ 
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C. spoBgiosus J. G. Agardh. Fronds 4-10 cm. long, primary 
filaments more or less branched, with whorls of ramuli, com- 
pletely covering the thallns ; dull brown or olive-green ; woody, 
not adhering to paper ; secondary branches usually destitute of 
hairs and spine-like branchlets. Uniloe. sporang. shortly stalked 
on special branches. 

On rocks and stones between tide-marks and at a greater 
depth. Common. 

C. verticillatus J. G. Agardh. — 12-25 cm. long, slender, sub- 
dichotomous; secondary branches distinctly whorled, falcate, 
acute at the apex, attenuate at the base, furnished externally 
with a few spine-like branchlets ; hairs numerous, dark olive. 
Uniloe. sporang. globose or nearly so; pluriloo. sporang. elon- 
gated on short pedicels on special branches growing from the 
axis between the insertions of the secondary branches. 

On rocks, stones and corallines in the tide range. Very 
common. 

Family III.— STYPOCAULACEiE 

Branches formed by direct division of the apical cell, in a 
similar manner to the formation of the hairs in Sphacelaria and 
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Cladosteplms ; fronds branching, corticate in the lower parts. 
Uiiiloc. and pluriloc. sporang, on the branches. 


1. HALOPTERIS Kiitz. 

(6r. halSy the sea, and pteron, a wing.) 

Frond much branched, pinnate. Sporangia borne singly on 
the secondary branches and ramnli. 

H. filicina Kiitz. {Spliacelaria filicina C. A. Agardh). Lat. 
fiUcinus, fern-lilie. — Frond 5-10 cm. long, much branched, naked 
at the base, or clothed throughout with multipinnate branchlets ; 
greenish olive, substance rigid, scarcely adhering to paper ; 
central axis consisting in section of 4 large cells, surrounded by a 
band of cortical cells. Uniloc. and pluriloc. sporang. ovoid, sessile 
or very shortly stalked, in the axils of the smaller branchlets. 

On rocks and nuliipores near low-water mark and on the 
haptera of larger algae. Rare ; widely distributed. 

var. sertularia Batt. {H. filicina Kiitz., var. patens Harv.). — 
Branches and ramuli very patent. Very rare ; widely distributed. 



le'ig. l24:,^Stypocaulon acoparium Kntz. A. Plant in summer (X f ) ; 
2 * Oj OJ. (X 60); D. uniloc. sporangia (x 300); 

E. Plant m winter ( X f) ; F. Portion ( X 1) ; G. ( X 60). 


GutUria 


CUTLERIACEiE 
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2. STYPOCAULON Kutz. 

(Gr. stupa, the coarse part of flax, and haulos, a stem.) 

Frond much branched, pinnate, central axis consisting of a 
number of cuboidal cells surrounded by a wide band of corticating 
cells. Fertile branches with numerous uniloc. sporangia in 
groups in the axils. 

S. scoparium Kiitz. Lat. scoparius, a sweeper. — Tufted, 
8-15 cm. high ; thallus multipinnate, clothed almost throughout 
with corticating cells ; summer form shaggy, individual tufts 
having the form of inverted cones ; winter form regularly 
pinnate, resembling Halopteris filicina in outward appearance. 
Uniloc. sporang. in groups, on long pedicels in the axils of the 
fertile branchlets. 

On submerged rocks between the tide-marks and in deeper 
water. Common S. England ; local and scarce IST. England and 
Scotland. 

var. scoparioides Holm. & Batt. {Sphacelaria scoparioides 
Lyngb.). — Branches and ramuli alternate, very patent. 
Rare. 

Order III.— CUTLERIALES 

ThaUus with trichothalhc growth. Zoospores on diploid, 
gametes on haploid individuals ; oogamous. 

Family.— CUTLERIACEZE 

Fronds ribbon-like or forming discs, erect or procumbent, 
margin entire or irregularly lobed, membranous or leathery, 
growth trichothalhc, structure parenchymatous. Oogonia and 
antheridia in sori on the surface of the thallus ; uniloc. sporangia, 
in sori on the upper surface of the thallus. Dioecious. 

1. CUTLEEIA Grev. 

(After Catherine Cutler, British algologist.) 

Thallus erect, flattened, fan-shaped ; margin entire, once or 
repeatedly dichotomous, membranous ; apices clothed with a 
tuft of jointed hairs. Sori developed on both sides of the 
thallus. Oogonia and antheridia borne on separate plants. 
Aiter fertihsation or parthenogenesis, oospores give rise to the 
Aglaozonia stage, a horizontally expanded thallus, fixed to the 
substratum by a number of rhizoids and bearing sessile uniloc. 
sporangia in sori or scattered on the upper surface. Sporangia 
on germination give rise to the Outleria stage, 

C. multifida Grev. Lat. mulUfidu^, ma^nj cleft. — ^Thallus 
10-40 cm. long ; cartilaginous, at first crisp, but becoming flaccid, 
foxy olive. Antheridia sessile, elongated and narrow, borne 



198 


PhJSOPHYCE/E 


GutUria 


laterally singly and in groups on fertile hairs arising from the 
surface" of the thalhis ; oogonia each containing eight oospores 
in sori on the thalli of different individuals. The female plants 
are more frequent than the male. 



Tig. \-25.—CMlena muMifida Grev. A. (X §); B. Trans, sect. (X 35): 

m ^ ^ 300); E. A glaozonia stage 

’ . * trans. sect, of A. repians Crouan with sporan^. f x 35) : 
G. portion of the same ( X 300). 

On rooks and shells in 4-15 fathoms. Rare: widely 
chstributed, 

var. angustifrons Holm. & Batt.— Thallus much narrower 
than the type, rrithout fan-Uke character. Rare. 


Cutkria 


CUTLBHIACl^ 
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Asexual form — AGLAOZONIA Zanard. 

A. reptans Crouan {Zonaria parvula Grev.). — Thallus delicate , 
membranous, several layers thick, horizontally expanded, bearing 
numerous rhizoids on the under side. IJniloc. sporang. elongated, 
sessile, in sori, without paraphyses ; zoospores normally produce 
Cutleria plants. 

On rocks and stones in the sea. Not uncommon ; widely 
distributed. 

2. ZANARDMEA Nardo 
(After G-. Zanardini, Italian algologist.) 

Thallus horizontally expanded, flat, roundish, attached to 
the substratum by numerous rhizoids, membranous or leathery ; 
formed of many cell layers, inner cells large, the outer smaller 
forming an assimilating layer on the upper side ; surface cells 
in radial rows. Sori on the upper surface of the thallus ; oogonia 
and antheridia in one sorus ; uniloc. sporangia developed on a 
separate plant. 



Fig. Crouan. A. (x|); B. oogonia and anthe- 

ridia ( X 300) ; C. nniloe, sporangia ( x 300). 

Z. coliaris Crouan. Lat. cotore, a collar.— Thallus 4-20 cm. 
broad, membranous, first brownish olive, round or kidney-shaped ; 
margin entire or radially split, the edge bearing long gelatinous 
filaments ; later, leathery, blackish brown, irregularly split, with 
worn naked edge ; up)per surface smooth, under surface felted. 
Oogonia and antheridia in the same sorus, at first single and 
terminal on a simple filament ; later sometimes on short branched 
filaments ; nniloe. sporang. containing 4-6 zoospores on a different 
individual. Normally the generations alternate regularly. 

Very rare ; Jersey and Guernsey. 
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Order IV,— LAMINARIALES 

Sporopii^diic diploid generation large and conspicnous ; 
gametophytic haploid generation small and filamentous. 
Sporophyte with W’^ell-formed tissue differentiated into zones. 
Growdh intercalary. 

Family L—CHOEDACEJi; 

Thailus terete, nnbranched, clothed in summer with fila- 
mentous hairs. Zoospores on germination giving rise to a 
microscopic gametophyte hearing antheridia or oogonia ; ferti- 
lised egg giving rise to conspicuous generation. 

CHORDA Stackh. 

(Lat. chorda^ a cord.) 

Fronds olive-brown, attached by a disc, simple, hollow with 
diaphragms at intervals ; cells of the tubular portion elongated, 
hexagonal in section, lined on the inside with narrow elongated 
cells w^hich form the diaphragms ; surface clothed with club- 
shaped paraphyses at right angles to the elongated cells. Spor- 
angia ellipsoid, developed between the paraphyses. 

Key. 


Parapliyses club-shaped O. Filum. 

Paraphyses linear 0 . tomentosa . 


C. Filum Lamour. Filum, Caspar Bauhin's generic name for 
the plant. — Fronds gregarious, cartilaginous, mucilaginous, 
65-800 cm. long, 0*6 cm. in diam., attenuate at the base ; densely 
clothed with hyaline hairs in summer. Paraphyses slightly 
longer than the sporangia. Gametophyte generation a branched 
prothallus, the male plant being larger than the female. 

On rocks and stones in sandy pools near low-water mark. 
Common and abundant. 

var. thrix Hooker. — 10-12 cm. long, much thinner than the 
type. Probably common ; widely distributed. 

var. subtomentosa Aresch.— Smaller than the type, with 
yellowish hairs. Probably common ; widely distributed. 

C, tomentosa Lyngb. (O'. Filum Lam., var. tomentosa 
Harv.). Lat. tomentosus, woolly, — A rare species characterised 
by elongated linear paraphyses, shorter than the sporangia. 
Fronds always more or less covered with coloured hairs. 

On rocks in deep water beyond the influence of the tides, 
var. snfoMva Foslie. — Smaller than the type, with tawny 
hairs, zoosporang. sub-elliptical or oblong-linear. Rare ; Bute. 
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Family IL—LAMINARIACE^ 

Fronds large and coarse, attached by root-lilie processes, 
mtii a stipe and an expanded lamina, which is renewed annually 
in many species ; internal differentiation into medullary tissne, 
cortical layer and assimilating layer. Uniloc. sporangia inter- 
spersed wilh clavate or wedge-shaped paraphyses in broad bands, 
or large irregular spots, or covering the whole surface of the 
frond ; zoospores germinating to form a filamentous prothallus 
bearing the sexual organs ; fertilised egg giving rise to diploid 
plant. 

1. LAMINARIA Lamour. 

(Lat. lamina, a thin plate or leaf.) 

Thallus expanded, mid-rib absent, stipe more or less elon- 
gated, cylindrical or sMghtly compressed. Uniloc. sporangia 
forming bands or sori in the central part of the lamina, growth 
intercalary, a new expanded portion forming annually between 
the upper part of the stipe and the base of the blade. 


Kay, 

1. Expanded portion linear lanceolate 2. 

Expanded portion oval, more or less digitate 3. 

2. Fronds smooth, or with a row of shallow depres- 

sions ; fruetihcation forming a continuous band 

down the centre of the frond L. saccharina (1). 

Fronds with 4 or 5 rows of deep bullations and 
depressions ; fructification in patches down the 
centre of the frond L. hieroglyphica (2). 

3. 8tipe erect, stiff, rugose, abruptly expanding into 

tlie digitate laminae, attachment fibres short and 

thick, not horizontally expanded L. Cloiistoni (4). 

Htipe flexible, expanding gradually into the 
laminae, attachment fibres spread horizontally 
from the base of the stipe L, ddgitata (3 ). 


L L. saccharina Lamour. Lat. saccharinus, sugary. — 
Attached by branching fibres, stipe terete, somewhat swollen 
in the middle, solid, 7*5-120 cm. long ; lamina deep olive, 
elongated, cartilaginous, lanceolate, fusiform or cuneate at 
the base, undivided or irregularly cleft with a row* of depres- 
sions on each side, margin wavy. Uniloc. sporang. forming a 
(‘Ontinuous band, uninterrupted by the bullations, down the 
centre of the frond. Perennial. 

Attached to rocks and stones near low -water mark , and to 
a depth of 5-10 fathoms. Very common and abundant. 

var. caperata Fariow, — Stipe long in proportion to the lamina. 
Bute, 

var. latissima Turn, {L. latifolia J. G. Agardh). —Frond wide, 
nearly orbicular. Rare. 

var. Phyllitis Le Job {L, Phyllitis Lamour.),— Fronds thin, 
yellowish brown, margin slightly wavy, base of lamina fusiform. 


Laminaria 


LAMmARIACEuaS 


Usually growing where there is a constant stream of salt water 
running between rocks. Not uncommon ; widely distributed. 










lilll liliilt Him MijM 
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Fig. 128. — Larnmarta Glousto^ii Fidmondst. A. Young plant (X J)j 
Older plant -with intercalary growth ( X ; C. Adult plant ( x A); 
D. Trans, sect, of fertile portion with sporangia and jDaraphyses 
(X 300); E. and E. Male prothalli of Saccorhiza hulhosa Ee la 
Pyiaie (X 400); after Sauvageau. 
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var. linearis J. G. Agardh. — Lamina rugose, long and narrow. 
Ratlier rare ; Hants and Essex. 

2. L. liieroglypMea J. G, Agardli (L. saccharina Lamour., var. 
bulhfa axict., pro parte), — Frond stipitate, coriaceous or mem- 
branous, attached by branching fibres, stipe terete, 5~30 cm. 
long, lamina elongated, lanceolate, more or less bullate when 
young, later with 4 or 5 rows of alternate builations and deep 
depressions ; margins wavy. Uniloc. sporang. appearing first 
on the elevated portions, gradually spreading to the depressions, 
giving a blotchy appearance to the lamina. 

On rocks and stones near low- water mark. Common ; 
IsTorth-East Scotland. 

3. L. digitata Lamour. — Attached by branching, horizontally 
spreading fibres ; stipe terete, 130-400 cm. long., attenuate 
upwards, gradually expanding into a leathery oval frond, deeply 
cleft into many linear segments. Uniloc. sporang. in small oval 
or roundish sori, scattered at wide intervals over the blade, not 
confluent ; mucilage glands absent. Perennial. 

On rocks at and beyond low-water mark, extending to a 
depth of about 15 fathoms. Common and abundant. 

Distinguished from X. Clozistoni by smooth stipe, absence of mucilage 
glands, and distribution of sporangia. 

var, stenophylla Harv. — Stipe slender ; lamina wedge- 
shaped, tapering at the base. Rather rare ; N. England, 
Scotland and N. Ireland. 

var, ensifolia J. G, Agardh {L. emifoUa Kiitz.). — Sectors of 
the frond sword-shaped. Rare. 

var. valida Fosiie.— Stipe nearly cylindrical, thick below, 
attenuate above ; base of lamina rounded. Probably not 
uncommon. 

4. L. Cloustoni Edmondst. (L. liyperborea Fosiie, L. digitata 
Phyc. Brit, pro parte). After the Rev. C. Clouston, Orcadian 
naturalist. — Thallus 60-360 cm. long ; stipe erect, stifi, rugose, 
expanding abruptly into the oval frond, deeply cleft into linear 
segments ; mucilage canals present in the stipe, and con- 
centric layers of tissue at the base, probably showing annual 
growth ; attachment fibres short and thick, not spread at right 
angles to the stipe, but usually bent downwards at a short 
distance from it. Uniloc. sporang. in large indefinite patches 
on the surface of the blade. 

On rocks and stones at low- water mark and below. Common ; 
widely distributed. 

2. SACCORmZA Be la Pyl. 

(Gr. sakkoa, a sack, and rhim, a root.) 

Attached at first by a disc, later by a large warty structure 
which begins to form above the disc and finally envelops it ; 
stipe compressed, with a spiral twist above the swollen base, 


Saccormza 


Lamustabiace^ 


gradually developing a wavy-curled margin, several cm. wide ; 
expanded portion oblong, deeply cleft into many linear seg- 
ments. Uniloc. sporangia in large sori on the expanded portion 
of the frond and the wavy margin of the stipe. Male prothallus 
filamentous, female prothallus often unicellular. 


















Iv-i, 












Fig. 129 . — Saccorhiza hulbosa De la Fyl. A. Yoimg plant (X J); 
B. mature plant ( x x\y) ; C. section showing uniloc. sporangia ( x 60 ) ; 
D. sporangia and paraphyses ( X 300); E. Male prothallus with 
antheridia (x 400); F. female prothallus with plastids (x 300); 
G. the same with developing oogonium f ( x 300); H. Young 
germling ( x 125) ; (E.- — G. after Sauvageau). 
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S. btilbosa Be la Pyl. — Frond stipitate, coriaceous or mem- 
branous, tmdmded or irregularly cleft, midrib absent. Sori 
most abundant on tbe waved margin of the stipe ; zoospores 
germinating to form a male or female protballus bearing 
antlieridia or oozonia, the fertilised egg giving rise to a diploid 
plant. 

On rocks at low- water mark, and to a depth of about 15 
fathoms. Not uncommon ; widely distributed. 

3. ALAEIA Grev. 

(Lat. ala, a wing.) 

Attached by a number of branched attachment fibres, stipi- 
tate, membranaceous, with a distinct midrib. Uniloc. sporangia 
in special lateral leafy bodies below the lamina, with unicellular 
paraphyses between the sporangia. Alternation of generations, 
the sexual plants being protonemal. 

A. esculenta Grev. — Stipe cylindrical, or somewhat com- 
pressed, 10-30 cm. long, 0*6-~l*25 cm. wide, midrib solid, scarcely 
wider than the stipe, lamina 65-650 cm. long, decurrent on the 
stipe, margin wavy; growth intercalary, the lamina being 
gradually renewed from the base, but not shed annually as in 
iMminana. Fructiferous leafy bodies numerous, shortly stipi- 
tate, 7-5-20 cm. long, 1*25-5*0 cm. broad, linear-ovate or linear- 
spathulate. Zoospores germinating to form male and female 
prothalli, which are larger than those of Laminaria. Sometimes 
the female protballus is reduced to one cell, but more frequently 
2 or 4 cells are formed, the terminal one becoming fertile first. 

On rocks near low-water mark, always submerged. Abun- 
dant ; rather local. 

Formerly A. esculeyita eaten by the people of Scotland, Ireland, 
Iceland, Faeroese, and Denmark. Turner, in Ixis “Historia Fiicoriim ” 
(1809), writes : ‘‘ This plant is much eaten in Scotland ; the parts employed 
for that purpose are the midrib stripped of its membrane, which is 
extremely sweet, and the thick part of the pinnse, which are called Keys. 
It goes by the name of Daberlocks.” 

Order V.—TILOPTERID ALES 

Branched filaments, tisually monosiphonous, similar to the 
Ectocarpales. Asexual generation hearing quadrinneleate mono- 
spores ; sexual generation with oogonia and antheridia. 
Probably a regular alternation of generations occurs, the 
sporophyte and gametophyte being morphologically alike. 

Family.— TILOPTERIDACE.® 

A small group, represented by three genera, characterised 
by large quadrinucleate non-motile monospores. Acinetospora 
forms monosiphonous filaments throughout, Haploapora and 
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Tilopteris are poiysiphonous in the lower parts. Monospores, 
‘‘ imilocular sporangia ” and “ plurilocular sporangia” have 
been described in all three genera. Although Brebner recorded 
a plant of Ealospora globosa bearing all three kinds of repro- 
ductive organs, this was probably an abnormality, and pi’e- 
sumably in Tilopteris and Haplospora, oogonia and antheridia 
are borne on one plant and quadrinucleate monospores on 
another, probably giving alternation of generations. In Acineto- 
spora uniioc. sporangia give rise to ciliated zoospores, and pluriloc . 
sporangia also produce ciliated bodies which have been observed 
to germinate without fusion. Quadrinucleate monospores are 
also formed. 

1. HAPLOSPORA Kjehm. 

(Gr. Jiaplos, simple, and spora, a seed.) 

Fronds filiform, monosiphonous above, more or less poiysi- 
phonous below ; bi’anches issuing irregularly from all sides of 



Fig. ni.— Haplospora globosa Kjellm. A. ( X ?) : B. thaUus showing 
oogonia and antheridia ( x 60) ; 0. antheridia { x 300). 

the main axis, growth triohothaUie. Asexual reproduction by 
uon-motilo quadrinucleate spores formed singly in terminal 
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stalked, sessile or rarely intercalary sporangia ; sexual repro- 
duction by spherical oogonia, partly immersed in the frond, and 
intercalary tubular antheridia, formed by the transformation 
of one or more ceils in the continuity of the filament ; sperm 
mother cells forming the wall of the antheridial tube. 
Individuals usually either asexual or hermaphrodite, though 
one sporo-hermaphrodite plant has been recorded. 

H. glohosa KjeUm. emend. Breb. (H. globosa Kjellm., 8capho~ 
spora speciosa Kjellm.). — Tufted, 2*5-30 cm. long ; rich brown, 
turning olive-green on drying ; densely branched, branches and 



Fig. 132. — 2HIopteris Mertensii’Kiitz. A. ( x 9) ; B. intercalary antheridia 
(X 270); C. intercalary oogonia ( X 270). 
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braiichiets opposite, alterixate, subsecund or scattered; attached 
by rhizoids. Monospores globose, usually on one or many- 
ceiled stalks, more rarely sessile or intercalaiy ; oogonia spherical, 
slightly flattened at the base, partly immersed in the frond ; 
antheridia intercalary, tubular, 30-150ja by 28--50/r, 

Very rare ; Cumbrae. 


2. TILOPTERIS Kiitz. 

(Gr. Ulos, a fine thread, and Jpi^ero?^, a wing.) 

Fronds filiform, monosiphonous in the upper parts, poiysi- 
plionous at the base, branches opposite, of unequal length, 
mostly undivided, closely set with slender ox^posite ramuli. 
Asexual rexnoduction by quadrinucleate monospores ; sexual 
reproduction by intercalary oogonia and tubular antheridia, with 
probable alternation of generations. 

T. Mertensii Kiitz. {Ectocarpus Mertmsii Harv.). After F. C. 
]\Iertens, German algologist. — Fronds densely tufted, but not 
matted together, 5-30 cm. long ; clear brown-olive when young, 
becoming darker later; flaccid, adhering to paper; primary 
branches furnished with a second or third series of short branch- 
lets, clothed with opposite ramuli which terminate in a long hair 
in young specimens. Eeproductive organs all intercalary in 
development, borne in the ramuli. Annual. 

On mud-covered rocks and stones near low-water mark and 
at greater depths. Bare ; widely distributed. 

3. ACINETOSPORA Born. 

(Gr. akinetos, motionless, and seed.) 

Fronds filiform, monosiphonous throughout, forming tufts 
more or less interwoven, slender, sub-simple or sparingly 
branched, fiexuose or somewhat zigzag ; branches unequal in 
length, naked or with a few scattered ramuli. Reproduction by 
quadrinucleate monospores, lateral or intercalary in develop- 
ment, and also by uniloc. and pluriloc. sporangia borne laterally 
on the filament. 

A. pusilla Born. (Ectocarpus pusillus Harv.). Lat. pusillus, 
very small.— Filaments forming interwoven tufts, 7*5-15 cm, long, 
slender, monosiphonous ; greenish olive when young, gradually 
becoming hmmi; membranous, not closely adhering to 
pax)er ; articulations of the main branches rather longer than 
inoad, slightly narrower at the nodes. Annual. 

Epiphytic on smaller algae. Rather rare; widely dis- 
tributed. 
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var. crinita Batt. (Ectocarpus cnnitus Carm.). — Articulations 
2 or 3 times as long as broad. On muddy seashores. Rare : 
widely distributed. 




Fig. 133 . — Acinetospora pusilla Born. A. monospores and empty 
sporanghim ; B. yonng imiloc. sporangium; C. pluriloc. sporangium 
( X 270). 

Order VI.— DICTYOTALES 

Tliallus usually expanded, with apical growth. Asexual 
reproduction by non-rnotiie naked spores, four of which are 
formed in each sporangium ; sexual organs on the surface of the 
thallus, female gametes non-mo tile. Alternation of generations, 
the two generations being similar in form. 

Family.— DICTYOTACE^ 

Thallus leafy, olive-green, parenchymatous. Asexual repro- 
duction by tetraspores, sexual reproduction by oogonia and 
antheridia, sometimes borne on separate plants ; oogonia spherical 
or ovoid ; antheridia elongated, borne in a sorus. 

L DICTYOTA Lamour. 

(Gr. diteote, iiet-like.) 

Thallus flat, dichotomou sly branched, large cells within 
bounded by a single layer of small cells in longitudinal rows ; 
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growth from an apical cell, which divides to form dichotomous 
branches ; hairs in groups on both surfaces of the thallus. 

Key. 


Brandies attenuate at the base D. Ugulata. 

Branches not attenuate at the base D. dichototna. 


D, dichotoma Lamour. Gr. dichotomos, divided equally. — 
Thallus 7*5-t30 cm. long, dichotomously branched, forming ribbons 
3-12 mm. in width, main axis cuneate at the base, ultimate 



Fig. 134. — Dictyota dichotoma Lamour. A. (X |); B. Trans, sect, of 
thallus with young tetraspores ( x 40) ; C. Trans, sect, of oogonial 
sorus (X 300); D. Trans, sect, of antheridial sortis ( X 300); 
E. Trans, sect, showing arrangement of oogonial sori { x 40). 

branches about equal in length, delicately membranous, olivaceous 
tow^ards the tips. 

Common and abundant ; S. and W. England and S. and W. 
Ireland ; much less abundant, and local, E. England and Scotland. 

var. implexa J. G. Agardh (var. intricata C. A. Agardh).— 
Erond very narrow, much branched, twisted and entangled. Not 
uncommon. 

var. latifrons Holm. & Batt. — Broader than the type. Not 
uncommon. 
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D* Hgulata Kiitz. — Thallus 7*5 cm. or longer, branching 
irregularly dichotomous ; unbranched or once divided near the 
base; npper portions either dichotomous or several branches 
arising from the same point, gradually attenuate at the base, 
spathe-like at the apex. Fructification in irregular patches on 
the surface of the frond. 

Rare ; Devon and Dorset. 

2. TAONIA J. G. Agardh 
(Gr. taonios^ of a peacock.) 

Thallus flattened, without midrib, irregularly branched, tips 
of the branches truncate. Asexual reproduction by tetraspores, 
sexual reproduction by oogonia and antheridia, borne on separate 



Fig. 135 . — Taonia atoynaria J. G. Agardh. A* (X f) ; B. surface view 
showing tetraspores (x 130) ; G. seetion of thallus showing tetra- 
sporangium (X 300); D. Antheridia of iT.hSfoZwi. (After Derb^s.) 
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plants ; hairs and reproductive organs borne on both surfaces 
of the thallus, in concentric zones. 

T. atomaria J. G. Agardh. French atomaire, with scattered, 
coloured dots. — Fronds clustered, 7-5-30 cm. long, 1 •25-7-5 cm! 
wide, delicately membranous, translucent, glossy, broadly 
wedge-shaped, variously cleft from the apex downwards, lateral 
margins either entire or dentate, pale olive-green above, becoming 
darker towards the base. Hairs and reproductive organs in 
wavy transverse bands, giving the frond a zonate appearance. 

Locally abundant, S. and E. England and Cardigan Bay ; 
very rare, Scotland and Ireland. 

var. divaiicata Holm. & Batt.— More divaricate than the 
type. Bare ; South Coast. 

3. PADINA Adans. 

(Gr. jmd'inos, belonging to a plaui.) 

Thallus flattened, leafy, without midrib, simple or divided, 
inner parts formed of several layers of colourless cells, bounded 
on each side by a single layer of assimilating cells. Hairs and 
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reproductive organs borne on one side of the thalhis, in con- 
centric zones ; antheridia formed in a longitudinal series of cells 
at right angles to the zones of oogonia. 

P. pavonia Gaillon. Lat. pavo, a peacock. — Fronds tufted, 
5-12-5 cm. high, cuneate and attenuate at the base, broadly 
fan-sliaped upwards, simple or cleft, gradually acquiring a 
curved outline ; apical margin rolled, thick, leathery below, 



Dietyopteris 
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meBibranous above ; upper surface smooth, except for orange 
filainents which more or less completely fringe the concentric 
bands, yellowish oHve, becoming reddish towards the base and 
greenish towards the apex ; lower surface covered with white 
chalky powder in concentric zones. 

Locally abundant, S. England and Channel Islands. 

4. DICTYOPTERIS Lamour. 

(Gr. diktiion, a net, and pteron, a wing.) 

Midrib prominent, forming a stem-like thallus at the base, 
persisting throughout the plant even when the lamina is torn 
aw^ay. Branching dichotomous, clusters of hairs and repro- 
ductive organs on both surfaces. 

D. membranacea Batt. (Fucus membfanaceus Stackh., F. 
polypodioides Desfont., non GmeL, Haliseris polypodiodes, C. A. 
Agardh). — Fronds tufted, 10-30 cm. high, 1*25 cm. wide, linear, 
several times dichotomous, traversed by conspicuous midrib ; 
lamina rigid, thin, easily tearing from the margin to the midrib ; 
margin entire and flat; clear olive-green, yellowish when young, 
becoming dark later ; attachment organ disc-like, covered with 
matted fibres ; tetrasporangia borne singly, sexual organs in 
sori. Odour strong and pungent when freshly gathered. 

Rare ; S. England, Channel Islands, and S. and W. of Ireland. 


Order VIL—FUC ALES 

Large plants with apical growth and tissue formation. 
Sexual organs borne in conceptacles ; no asexual reproduction. 
Haploid phase very short, the plants being diploid. 

Family.— PUCACEJil 

Plants dioecious or hermaphrodite, reproductive organs in 
conceptacles lined with paraphyses and opening outwards by a 
narrow ostiole. Antheridia on branching filaments, antherozoids 
with two lateral cilia ; oospores spherical, 1-8 in a mother cell ; 
fronds usually dichotomously branched, rarely indefinitely 
expanded, often provided with air vesicles ; cryptostomata 
frequent. 

1. FUCUS Bene. & Thur 
(Gr. pfete, a seaweed.) 

Fronds dioecious or hermaphrodite, attached by a disc, 
dichotomous ; margin serrate or entire, often furnished with air 
vesicles ; oospores spherical, 8 in each mother cell. 
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Key. 

1. Margin serrate F, serratus (5). 

Margin entire 2. 

2. Blant dioecious 3. 

Plant monoecious 4. 

3. Substance thin and transparent F, ceranoides. (2) 

Substance leathery F, vesiculosus (4). 

4. Beceptacle bearing narrow margin of the un- 

changed frond .■ F. spiralis 

Receptacle without such margin 5. 

5. 5-10 cm. long, receptacle terminating in a barren 

point F, anceps (1). 

30-60 cm. long, receptacle without barren apex ... F, ceranoides (2). 


1. F. anceps Harv. & Ward. Lat. anceps, two headed. — 
Stipes short and cylindrical; frond 5-10 cm. long, repeatedly 
dichotomous, flat, with distinct mid-rib and a narrow web on 
either side in the older portions of the plant ; younger branches 
nearly cylindrical, barren summits blunt, margin entire ; air 
vesicles absent. Receptacles usually terminal in pairs, wider 
than the segments which support them, broadest at the base, 
terminating in a barren point. 

In patches on ledges of the perpendicular side of rocks, 
together with Gigartina mammillosa. 

2. P. ceranoides Linn. — Frond plane, 30-60 cm. long, mem- 
branous or leathery, linear-dichotomous, well-marked midrib, 
margin entire, air vesicles absent ; thin and transparent, lateral 
branches narrower than the main branches, repeatedly forked, 
bearing receptacles at their apices. Receptacles bifid or spindle- 
shaped, acute, hermaphrodite or dioecious. 

On rocks and stones between tide-marks, in places where 
fresh-water enters the sea, or land-locked bays. Not uncommon. 

var. Haxveyanus Kjellm, — Receptacles more elongated than 
the type* Elongated inflations sometimes present. Berwick 
and Cork. 

var. linearis Eatt. {F. linearis Huds., F, distichus Lightfoot, 
non Linn., F. ceranoides vars. divergens and lacustris KjeUm.). — 
Much narrower than the type. Very rare ; Orkney Islands. 

3. F. spiralis Linn. {F. Areschougii Kjellm.). — Frond broader 
than that of F, vesiculosus ; margin entire, air vesicles absent ; 
branching dichotomous, lateral branches frequently spirally 
twisted. Receptacles hermaphrodite, large, but not as swollen 
as in F, vesiculosus, and bearing a narrow margin of the unchanged 
frond ; fruiting all the year. 

On rocks near high-water mark. Not uncommon. 

var. nanus Stackh. (Halidrys nana Stackh., F. Umitaneus 
auct., F. vesiculosus Lhm., var. nanus Batt.). — Gregarious, 
smaller than type. Rare ; Northumberland. 

4. P, vesiculosus Linn. Lat. vesiculosus, tvAi of bladders. — 
Fronds dioecious, 15-90 cm. long, 0*6-2‘5 cm. wide, stipitate. 
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midrib distinct throughout, margin entme, often wavy ; air vesicles 
spherical or slightly elongated, usually in pairs on either side of 
the mid-rib, sometimes absent ; receptacles sv^oilen, ellipsoidal 



Fig. n».—F, ms spiralis Linn. A. ( x s) ; B. Section through receptacle 
|y single conceptacle (x 30); D. aixtlieridia and oogonium 


or oval, often forked. Fruiting all the year. 

Very common on rocks and stones between tide-marks, 
var, divaricatus Good. & Woodw. — I^arge vesicles borne in 
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the axils of divaricate branches. Probably not uncommon. 
Hants. 

var. angustifolius Turn, (non F. angustifoUus With.) — Frond 
narrow, vesicles mostly wanting, receptacles sub-pedunculated, 
long, linear-lanceolate, acuminate. Rather rare ; widely 
distributed. 

var. balticus J. G. Agardh. — ^Very small, densely tufted, 
midrib indistinct without vesicles. Rare ; widely distributed, 
var. laterifructus Grev. — Common. 

Bears a close resemblance to F. ceranoides, but is much thicker and 
more opaque, lateral branches densely dichotomously flabellate. 

var. spliserocarpus J. G. Agardh. — Ultimate divisions of the 
frond repeatedly forked, bearing very numerous small receptacles. 
Not uncommon. 

var. vadorum Aresch. — Numerous bladders. Rather rare ; 
Devon. 

var, evesiculosus Cotton. — Vesicles absent. Clare Island, 
var. muscoides Cotton. — Forming dense mossy carpets. 
Clare Island. 

5. F. serratus Linn. Lat. serratus, saw-like.— Frond dicncious, 
60-180 cm. long, midrib distinct throughout, margin serrate ; 
air vesicles absent ; receptacles pointed, flattened, serrate, either 
terminal or lateral. Fruiting in winter. 

Very common on rocks from half-tide level to low- water 
mark. 

var. angustifrons Stackh. — Much smaller and narrower than 
the type. Common. 

var. latifolius Turn. — Upper branches widened upwards, of 
an ovate-lanceolate shape. Very rare ; Bute and Orkneys. 

var. integer Turn. {F. angvstifolius With., pro parte ). — 
Margins nearly entire. Very rare ; South Coast. 

var. laciniatus Grev. — Serrations narrow, cleft or laciniate. 
Very rare ; Bute. 

F. distichus Linn. — doubtful British species ; recorded as cast 
ashore at Port Seton (J. R. Henderson, 1882). 

2. ASCOPHYLLUM Stacldi. 

(Gr. askoSy a wine-skin, and phulloriy a leaf.) 

Fronds linear, compressed, midrib absent, attached by a 
basal disc, branching irregularly dichotomous, air vesicles innate, 
simple. Receptacles shortly stalked, bright yellow when ripe, 
fllled with mucus ; oospores spherical, 4 in each mother cell. 

Key, 

Receptacles in the axils of marginal serrations, ovoid A. nodosum. 
Receptacles terminal or lateral on brancHlets borne 
on the base of the branches, lanceolate, ovoid or 
forked A. Mackaii, 
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A. nodosum Le Jol. — Fronds 30-150 cm. long, tough and 
loathory , compressed, irregularly dichotomous, margin serrate j 
air vesicles 2-5-5 cm. long, swollen, formed at intervals in 



in fruit 

the main axis and branches, rarely absent. Receptacles ovoid 
or m clusters, arising from the axHs of the 

marginal serrations. 

levA?“ r Wgh-water mark to half-tide 
level. Common and abundant on rocky shores. 



Fig. 140 . — Pelvetia canaliculata Dene. & Thur. A. ( x 1) ; B. Section 
through receptacle ( x 4) ; C. Section through conceptacle ( X 30) ; 
D. antheridia { x 300) ; oogonium with paraphyses and antheridia 
at the base (X 100). 


var. scorpioides Hauck. — Air vesicles absent. Rare ; Essex 
and Galway. 

A. Mackaii Holm. & Batt. {Fuevs Maokaii Turn.). — Erond 
linear, flat, or cylindrical, irregularly dicbotomously branched 
margin entire; air vesicles absent or occurring below the 
forkings of the longer branches ; colour a dull olive ; horny and 
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translucent when dry. Receptacles terminal or lateral; near the 
])ase of the branches, filled with mucus, dioecious or hermaphro- 
dite, stalked, lanceolate, ovate or forked. 



^ receptacle 
(X 4)_; C. airthendia (x 330); D. section through 'conceptaolo 

oogonia briow, aiithondia above ( x 30). ' ’ 

In globular tufts, 30 cm. or more in diameter, without 
apparent attachment, on muddy shores, usually in landlocked 
bays, among boulders. Very rare ; Scotland and Ireland 
var. Robertsoni Batt.~-»Very rare ; Arran. 
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3. PELVETIA Dene. & Thur. 

(After Dr. Pel vet, French naturalist.) 

Frond linear, compressed or cylindrical, irregularly di- 
cliotomously branched ; air vesicles, when present, innate, simple. 
Pveceptacles terminal or lateral, 2 oospores in each mother cell. 

P. canaliculata Dene. & Thur. i^ucus canaliculatus Linn.). 
Lat. canaliculatus, channelled. — Fronds tufted, 5-15 cm. long, 
deeply channelled on one side, rounded on the other, many times 
dichotomously branched, tough and leathery. Receptacles 
narrow-enneate, deeply cloven or bipartite, containing numerous 
conceptacles, monoecious. 

On rocky shores, between high-water mark and half-tide 
level, frequently in large quantities on the edge of high-water 
mark, often only moistened by the spray. Common and 
abundant on rocky shores. 


4. BIPURCARIA Stacldi. 

(Lat. his, twice, SbXidfurca, a fork.) 

Attachment organ composed of branching fibres ; frond 
cylindrical, dichotomous ; air vesicles, when present, innate, 
simple. Receptacles elongated, terminal, simple. 

B. tuherculata Stackh, {Pycnophycus tuherculatus Kiitz.). — 
Attachment fibres extending in patches over the surface of the 
rock ; fronds 30-50 cm. long, cylindrical, erect, simple near the 
base, then forked, irregularly dichotomous, one arm of the fork 
being larger than the other ; clear olive in colour ; toiigh, brittle 
when dry ; axils obtuse, rounded, air vesicles often absent. 
Receptacles terminal, yellowish, bearing oogonial conceptacles 
below, antheridial conceptacles above, 

S. England, Channel Islands, and JST. and W. Ireland. 


5. HIMANTHALIA Lyngb. 

(Gr, a thong, and the sea.) 

Frond top-shaped ; receptacles very long, strap-shaped, 
repeatedly forked, arising from the centre of the frond, filled with 
mucus. 

H. lorea Lyngb. Lat. loreus, made of thongs.— Fronds 
tufted, narrow obconical when young, gradually broadening 
above, finally becoming top-shaped with a concave upper surface ; 
dark olive colour, coriaceous. Receptacles arising from the 
apex of the frond, from 5-25 cm. or longer, compressed, 
linear, repeatedly dichotomous, gradually attenuate at the 
apices. Plants dioecious, one oosphere in each mother cell. 

Common on rocky shores, near low-water mark. 
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6. HALIDRYS Lyngb. 

(Gr. Jials, the sea, and drus, an oak.) 

Frond compressed, linear, pinnate, with distichous branches ; 
air- vesicles lanceolate, stalked, jointed. Receptacles terminal, 
stalked, hermaphrodite. 

H. siii^uosa Lyngb. — Fronds 30—120 cm. long, linear, com- 



Fig. 143. — Halidrys siltquosa Lyngb. A. (X J) ; B. Section througb 
receptacle ( X 6) ; C. Section through conceptacle ( x 40). 
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Halidrys 

pressed, two-edged, distichously pinnate or bi-piniiafce ; olive 
when 3 ^oxmg, becoming rich brown ; very tough and leathery ; 
piiinse alternate, naked or furnished with a few small branchlets 
and air- vesicles ; air-vesicles linear, jointed, oblong or lanceolate, 
stalked, terminated by a small portion of undifferentiated frond, 
which itself may end in a receptacle. Receptacles forming 
racemes at the apices of the branches, bearing conceptacles which 
contain both antheridia and oogonia. 

Common on rocky shores. 

var. siliculosus (F. siliculosus Stackh., H. siliquosa var. minor 
Turn., and var. gracilis Holm. & Batt.) — Compressed, much 
branched, flexuose ; fruit oblong, sharply pointed. Probably not 
uncommon ; widely distributed. 

7. CYSTOSEIRA C. A. Agardh 
(Gr. kustis, a bladder, and seira, a chain.) 

Thallus cylindrical or compressed, much branched; am- 
vesicles small, borne in the branches. Receptacles terminal on 
the ramuli, hermaphrodite, one oosphere in each egg cell. 


Key. 

1. Branches swollen at base C.granulata (2). 

Branches not swollen 2, 

2. Plant iiidescent \mder water C.ericoides (1). 

Plant not iridescent 3. 

3. 30-60 cm. long ; surface of branches rough, bearing 

spinous processes CKdiscors (3). 

60-70 cm. long ; siu’face of branches smooth, clothed 
with remains of ramuli 0. fibrosa (4). 


1. C. ericoides C. A. Agardli. Erica, a genus of flowering plants, 
Gr. eidos, like, — Usually solitary, 30-45 cm. long, with a 
cylindrical stem-lilce portion, simple or forked, divided ultimately 
into 4 or 5 main branches, each bearing numerous slender, 
crowded branchlets ; iridescent when below the water, yellowdsh 
olive in the air ; tough and leathery ; branchlets alternate and 
distichous, densely set with short spine-like ramuli ; air- vesicles 
few and small, oblong, usually borne on the terminal branchlets 
just below the base of the receptacles. Receptacles in the apices 
of the branches, oblong-cylindrical, becoming nodose, clothed with 
spine-like ramuli ; antheridia tufted, oogonia obovoid. 

On marine rocks, near low-water mark and in tide pools. Not 
uncommon; S. England, and S, and W. Ireland : very rare ; 
Scotland. 

2. C, granulata C. A. Agardh. — Much branched, lower stem-like 
portion cylindrical, 5-25 cm. long, bearing branches which have 
swollen elliptical bases ; clear olive-green, darkening with age ; 
leathery, horny when dry; branches filiform, slender, much 
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divided, alternately pinnate or dichotomous, smaller branches 
two or three times compound ; air-vesicles innate in the branches, 
often below an axil and two or three together in the alternate 
branchletS; elliptic-oblong, axils obtuse ; small, acute spine- 





Fig. 144 . — Cysioseira ericoides C. A. Agardh. A. (x f) ; B. (X 6) ; C. Sec- 
tion through receptacle ( x 30) ; B. oogonium ( x 120) ; E. antheridia 
(X 300). 

like ramuli scattered along the receptacles and branches. 
Receptacles lanceolate, irregularly nodose. 

In rocky basins left by the tide, at and below half-tide level. 
Rather rare ; S. England and S. and W, Ireland. 
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3. C. discors C. A. Agardh {C. foeniculacm Grev.). Lat. discors, 
disagreeing, — Much branched, 30-60 cm. long, stem-like portion 
10-15 cm. long, rough in the upper part, with spine-like pro- 
cesses ; branches numerous, lateral, alternate, 30-60 cm. long, 
filiform, rough, with spinous processes, especially below ; older 
ones naked at the base, pinnate above ; pale-olive colour in the 
branches, dark in the stem, coriaceous or cartilaginous ; pinnfB 
two or three times divided, alternate or dichotomous, slender, 
containing small elliptical air- vesicles below their forkings ; young 
branches sometimes leafy, bipinnate, pinnules furnished vith 
mid-rib. Receptacles simple or divided, smooth, subtorulose, 
lanceolate, frequently subtended by air-vesicles. 

On rocks, in tide-pools, near low-water mark. Rather rare ; 
S. England and S. and W. Ireland. 

4. C. fibrosa C. A. Agardh. — Mostly solitary ; from 60-90 cm, 
long, very bushy, excessively branched ; main axis simple or 
once or twice branched, with alternate, subdistichous slender 
branches with more or less numerous linear branchlets having a 
thin mid-rib and attenuate at each extremity ; yellowish olive- 
green, becoming black in drying ; woody below, coriaceous above. 
Branches somewhat compressed, gradually attenuate from the 
base to the apex, without any swelling at the base, more or less 
naked below and bearing remains of broken ramuli, closely 
pinnated above with alternate distichous branchlets which 
are themselves branched ; air- vesicles elliptical, embedded in the 
ultimate branchlets. Receptacles terminating the lesser branch- 
lets, clothed with setaceous ramuli when young. 

On rocks near low-water mark and in tide pools ; also in 
deeper water. Not uncommon ; S. England and W. and S. 
Ireland. 


EHODOPHYOEiE 


Key to Genera* 


1. No obvious protoplasmic continuity 

between the cells 

Protoplasmic continuity between the 
cells 

2. Branched gelatinous sheath containing 

a single row of oval cells with blue- 
green star-shaped plastid and one 

pyrenoid 

Thallus red 

3. Forming pink patches on the inner sur- 

face of empty shells 

Occurring on other substrata 

4. Frond a flat adherent expansion on 

Fhistra foliacea 


2 . 

10 . 

Asteroeytis (p. 247). 

3. 

Conehocelis (p. 249). 

4. 

5. 


RHODOPHYCE-aE 


229 


Frond adhering by small attachment 
disc 6. 

5. Endozoic, irregular, creeping in the sub- 

stance of the host Neevea (p. 248). 

Creeping on the surface of the host ... Erythropeltis (p. 244). 

6. Frond flat, membranaceous 7. 

Frond filiform 8. 

7. Frond at first saccate, later splitting and 

becoming monostromatic ; gonidia 
formed from segmented portion of 

vegetative cell Porphyropsis (p. 244), 

Fx'ond flat, never saccate ; gonidia 

formed from entire vegetative cell... Porphyra (p. 238). 

8. Thallus branched Goniotrichum (p. 245). 

Thallus unbranched 9. 

9. Principally monosiphonous, bright red ; 

gonidia formed from portion of 

vegetative cell Erythrotrichia (p. 241). 

Principally polysiphonous, purplish ; 
gonidia formed from whole of vegeta- 
tive cell Bangia (p. 238). 

10. Thallus encrusted with lime (efler- 

vescing on treatment with dilute 

acid) 11. 

Thallus not lime-encrusted 16. 

11. Thallus parasitic, forming wart-like 

conceptacles on Corallina Choreonema (p. 299). 

Thallus not parasitic 12. 

12. Thallus articulate Corallina (p. 312). 

Thallus not articulate 13. 

13. Attached by rhizoids ; fructification not 

in conceptacles Peyssonnelia (p. 294). 

No rhizoids ; fiiictifications in con- 
ceptacles 14. 

14. Tetrasporic conceptacles with a single 

ostiole 15. 

Tetrasporic conceptacles with more 

than one ostiole Lithothamnion {p. 307). 

15. Vegetative thallus consisting of hypo- 

thallium and perithallium Lithophyllum (p. 302). 

Vegetative thallus usually monostro- 
matic ; if polystromatic without 
differentiation into hypo- and peri- 
thallium ... Melobesia (p. 300). 

16. Thallus expanded horizontally in a 

creeping or encrusting, continuous, 
membranous or gelatinous layer ... 17, 

Thallus of another form 29. 

17. Vegetative thallus creeping in the ceU- 

wall of the host Schmitziella (p. 298). 

Occurring on rocks, stones, shells, or 
forming a superficial layer on the 
surface of other algse ...... . . . . ........ 1 8. 

18. Thallus monostromatic or composed of 

very few layers of polygonal or rect- 
angular cells, creeping on rocks ...... 19. 

Thallus of another form ... ............ ... 20. 
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19. lulaments forming the pseudo -paren- 

chymatous layer arranged in di- 
chotomous rows ; tetraspores 
cruciate, in convex nemathecia ; 

paraphyses absent 

Filaments pinnately branched, tetra- 
spores cruciate in the cells of the 
main axis 

20. Erect filaments of vegetative thallus 

adherent to each other 

Erect filaments only loosely coalescent 
at least in the upper parts 

21. Tetraspores in conceptacles sunk in the 

thallus. 

tetraspores not in conceptacles below 
the surface 

22. No paraphyses in tetrasporie nemathe- 

cium ; thallus about 2*5 cm. in diain. 
Paraphyses present 

23. Tetraspores zonate 

Tetraspores cruciate 

24. Paraphyses separate, rigid, erect or 

curling over the tetrasporangia ; 

rliizoids absent 

Paraphyses forming a continuous layer 
enclosing the tetrasporangia, rhizoids 
usually present 

25. Tetrasporangia intercalary 1 1 * 

i etrasporangia lateral or terminal 

26. Tetrasporangia lateral, zonately divided 
1 etrasporangia lateral or terminal, not 

zonately divided 

27. No paraphyses in tetrasporie nemathe- 

cium 

Paraphyses present *.! '.*.*. *.*.*. '. '. ’. ! *. *. *. *. *. 

28. Tetrasporangia immersed in the sub^ 

stance of the frond 

Tetrasporangia in convex nemathecia 

29. Fringing the leaves of Zostera with dark 

red, hemispherical, globose or pear- 
shaped thalli, 100 fz to 1 mm. in diam. 
lhallus of another form 

30. Thallus microscopic, consisting’ of rose ^ 

led, irregularly branched filaments 
creeping entirely within tlie cell- 

walls of various algae 

1 halliis of another form 

31. Minute parasites, each usually limited 

to one host 

Not parasitic ^ i** ••••••••••••*.. 


32. Consisting of a group of leafy fronds 

wart-like prominences^ 

on Nitophyllum 

oo filiform or pustular!’. 

33. Phallus filiform, articulate, mono! 

siphonous ; asexual reproduction by 

monospores ^ 

Xilxternal thallus forming a pustuirori 
the surface of the host ...... 


Erytlirodermis (p. 449). 

Hymenoclonium (p. 390), 

21 . 

25. 

Hildenbrandia (p. 296). 

22 . 

Porphyrodiscus (p. 444). 

23. 

Htematocelis (p. 445). 

24. 


Rhododermis (p. 446). 

Peyssonnelia (p. 294). 
Petrocelis (p. 290). 

26. 

Cruoria (p. 291). 

27. 


Rhododiseus (p. 289), 
28. 

Cruoriopsis (p. 292). 
Cruorielia (p.’ 293). 

Rhodophysema (p. 448). 
30. 


Colaconema (p. 250). 


32. 

40. 


Gonimophyllum (p. 326). 
33... 


Acrochietium (p. 251). 
34. 
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34. Forming an irregularly lobed swelling 

on Ahnfeltia or CJallophylUs 35. 

Forming a sub -hemispherical cushion on 
host 36. 

35. On Ahnfeltia ; monospores produced in 

outermost cells Sterrocolax (p. 414).’^*' 

On CallophylUs ; tetrasporangia cmcx- 

ately divided Callocolax (p. 416). 

36. Pustule consisting mainly of seriate 

tetraspores 37. 

Pustule consisting of branched filaments 
united into a parenchimatous mass, 
bearing cystocarps or marginal tetra- 
spores 38. 

37. Vegetative thallus endophytic, fila- 

ments ramifying in the tissues of the 

host — Actinococcus (p. 413).* 

Superficial haustoria penetrating the 

host Colaeolepis (p. 414). 

38. Cells of the pustule arranged in fairly 

distinct rows Choreocolax (p. 423). 

Cells arranged as sub-dichotomously 
branched filaments 39. 

39. Parasitic on Rhodomela aubfusca Harveyella (p. 426). 

Parasitic on Gracilaria confervoides ... Holmsella (p. 426). 

40. Thallus filamentous or cylindrical, com- 

pressed, or constricted at intervals 41. 

Thallus membranaceous 115. 

41. Thallus tubular, with or without dia- 

phragms at the nodes 42. 

Thallus not tubular 46. 

42. Thallus brownish piirple, without nodal 

constrictions Dumontia (p. 274). 

Thallus constricted at intervals 43, 

43. Forming tufts, 1-3 cm. high, purple or 

nearly black ; tetraspores zonate ... Catenella (p. 418). 

Not tufted 44. 

44. Tetraspores in small cortical cavities ... Lomentaria (p. 437), 

Tetraspores scattered 45. 

45. Cystocarp conical with apical ostiole ... Champia (p. 439). 
Cystocarp spherical, ostiole not con- 

S|)icuous Gbylocladia (p. 441). 

46. Monosiphonous axis, visible at least in 

the younger parts, without pericen- 
tral siphons 47. 

Monosiphonous axis with a ring of peri- 
central siphons, or having the centre 
occupied by a central core of small 
cells 93. 

47. Filaments ecorticate throughout ......... 48, 

Filaments partly or eompletety corti- 
cate 64 

48. Forming dense tufts, 2-4*5 cm. high ; 

tetraspores irregularly cruciate, im- 
mersed in the thallus Trailliella (p. 364). 

T etrasporangia lateral or terminal ...... 49. 

49. Sporangia usually undivided ............ 50. 

Sporangia 4- or multi-partite ............ 51. 


* Kecent work has shown, that these plants are not external parasites, but represent 
stage in the life-history of their so-called hosts. 
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oO. Thalliis forming small epiphytic tufts, 
rarely 1 cm, high, sporangia always 

undivided 

Tliallus few to many cm. high, tetra- 
hedral tetraspores usually replaced 

by monospores 

oL Sporangium many times divided, 
usually more than 4 spores to a 

sporangium 

Four spores in each sporangium 

52. Bearing whorls of more than 4 ramuli 

at tlie nodes 

Branching of another foim 

53. Densely tufted, 2*5-5 cm. long, epi- 

phytic on smaller algae 

Thalius 7-25 cm. long, growing on rocks 

54. Gelatinous ; tetraspores zonate 

Crisp or cartilaginous ; tetraspores 

tetrahedral 


Acroehastium (p. 251). 


Monospora (p. 371). 


Pleonosporium (p. 373). 

52. 

53. 

56. 

Crouania (p. 392). 

54. 

Dudresnaya (p. 276). 


55. Whorls of ramuli closely set, incurved, 

covering the main axis ! Halums (p. 370) 

Itamiih incurved, shorter than the arti- 
culatioiis which remain bare between 

-r Spliondylothamnion(p.360). 

Ob. retrasporangia erueiately divided 57. 

Tetrasporangia tetrahedrally divided... 58. 

57. Branching alternate or dichotomous ... Rhodochorton (p. 374) 
rQ ramuli arising at each node Antithamnion (p. 388) 

letraspores usually terminal on the ^ 

ramuli gg 

Tetraspores lateral !!!!!!!!!!!! 60*. 

59. Thalius minute, about 2 cm. long 

forming velvety patches usually on 

Ptilotha^nion (p. 365). 

60. node (P- 384). 

VegSe (P- 390). 

61 . 

01. Tetraspores borne at the nodes on the 

inner side of whorled, incurved, re- 
productive ramuli Q2. 

Tetraspores not borne on whorled 
ramuli gg 

02. Cystocarp in gelatinous envelope Griffithsia 366V 

Gelatinous envelope absent Bornetia * 

03. Cystocarp usually 2 lobed, in gelatinous 

cystora^^Lked'\'”:::::;:::;:;:;:;;;^ camthamnionip.^sTe). 

64. Cortieation restricted to the nodesrat '' ’ 

least m the branches of the second 

o''‘ier 65 

Cortieation not restricted to the nois' 66' 

Oo. Branching dichotomous ; tetraspores 

m the cortical cells n • / 

BraneW irregular; teti^^pore^later;! ^ (P- 395)- 

ontheramuU Spyridia (p. 393). 
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66. Cortication covering the whole thallus 

Cortication not complete 

67. Whorls of monosiphonous moniliform 

filaments at right angles to the sur- 
face of the axis 

Thallus without lateral whorls 

68. Cells of the moniliform filaments cla- 

vate, elongated 

Cells of the moniliform filaments 
scarcely longer than broad 

69. Consisting of a central siphon, sur- 

rounded by a band of loosely 
arranged hyaline cells, bounded by a 

zone of small assimilating cells 

Thallus of another form 

70. Cystocarp with involucral ramuli, 

thallus many times pimrated with 

short opposite ramuli 

Cystocarp without involucral ramuli ... 

71. Cells uninucleate ; gonimoblast consist- 

ing of branched clusters of sporo- 

genous filaments 

Cells multinucleate ; rounded, many- 
celled gonimolobes spring from a 
small central cell in the cystocarp ... 

72. Apices forcipate 

Apices not forcipate 

73. Thallus markedly compressed at least 

in the upper parts... 

Thallus terete 

74. Thallus fan-shaped, ending in acute 

branchlets, the whole fringed with 

short proliferations 

Thallus not fan-shaped 

75. Rose-red, not markedly cartilaginous... 

Dark in colour, cartilaginous 

76. Ramuli alternate 

Ramuli alternately secund 

77. B ranching pinnate 

Branching alternate or irregularly di- 
chotomous 

78. Apices of the ramuli obtuse 

Apices of the ramuli acute — .. 

79. Cystocarps sub -globose surrounded by 

involucral ramuli 

Cystocarps spherical, immersed in the 
thallus 

80. Apices of the ramuli obtuse 

Apices of the ramuli acute 

81. Cortication of one or two rows of small 

polygonal cells 

Cortication of radially elongated, di- 
chotomous rows of cells, becoming 
smaller towards the periphery ...... 

82. Cystocarp with one ostiole ............... 

Cystocarp with 2 ostioles, one on each 

side of the frond 

83. Apices of the branches curled 

Apices not curled 


72. 

67. 

68 . 

69. 

Dudresnaya (p. 276). 
Atractophora (p. 267). 


Nacearia {p. 269). 
70. 


Plumaria (p. 385), 
71. 


Seirospora (p. 382). 


Callithamnion (p. 376). 
Ceramium (p. 395). 

73. 


74. 

83. 


Sphserococcus (p. 428). 

75. 

76. 

77. 

Bonnemaisonia (p. 269). 
Plocamium (p. 443). 

80. 

78. 

Laurencia (p. 338). 

79. 

Microcladia (p. 403). 

Pantoneura (p. 318). 
Laurencia (p. 338). 

81 . 

Ptilota (p. 388). 


82. 

Pterocladia (p. 265). 

Gelidium (p. 262). 

84. 

85. 
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84. Plants crimson Bonnemaisonia p. 269). 

Plants dark pnrple Bostrychia (p. 332). 

85. Apices of the ramuli obtuse Laurencia (p. 338). 

Apices of the ramuli acute 86. 

86. Branching distichous 87. 

Branching not distichous 89. 

87. Thallus crimson, clothed with short, 

alternate ramuli Bonnemaisonia (p. 269). 

Dark in colour, ramuli pinnate or absent 8 8 . 

88. Branches fringed throughout with short 

pinnate ramuli Ptilota (p. 388). 

Branches without short ramuli Dumontia (p. 274). 

89. Cortieation of short, radial, dichotomous 

rows of cells 90. 

Cortieation a zone of large cells with a 
peripheral zone of smaller assimi- 
lating cells .. Bhodomela (p. 335). 

90. Each siphon bearing a cruciate whorl of 

cells, from which dichotomous rows 

of cells extend to the periphery Calosiphonia (p. 280). 

Thallus of another structure 91- 

91. Thallus branched but devoid of ramuli Dumontia (p. 274). 

Thallus clothed with ramuli 92. 

92. Corticating filaments closely set, their 

apices forming a continuous surface Gloiosiphonia (p. 272). 
Corticating filaments not forming a con- 
tinuous surface N ac caria (p . 269). 

93. Axis of one central and 2 or more peri- 

central siphons, with or without 

cortieation 95. 

Axis of a core of small cells, with corti- 
cation of various form 94. 

94. Gelatinous, periphery of the thallus 

formed of short, corymbose branches 
of cells, elongated radially, forming a 

|)seudo-eortex 103* 

Coriaceous, thallus parenchymatous 

throughout 108. 

95. Ramuli wholly or in part raono- 

siphonous 96. 

Ramuli polysiplionous 100. 

96. Apices of brandies spirally coiled Bostrychia (p. 332). 

Apices not spirally coiled 97. 

97. Cystoearps small, oval, attached to the 

base of the ramuli Dudresnaya (p. 276). 

Cystoearps urn-shaped, lateral on 
branches or ramuli 98. 

98. Tetraspores in the articulations of the 

branches Brongniartella (p. 335). 

Tetraspores in special stichidia 99. 

99. Tetraspores not covered by outer-cells 

of stichidia Dasya (p. 356). 

Tetraspores covered by outer-cells Heterosiphonia (p. 358). 

100. Branches and ramuli recurved near 
their apices, branches pectinate with 
a double set of subulate ramuli on 

their upper side Halopitys (p. 340). 

Thallus of another form 101. 
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101. EamuH fusiform or claviform ; tetra- 

sporangia scattered in the ramuli, 
cortication complete over the whole 

thallus Chondria (p. 342). 

Eamuli usually subulate ; tetra- 
sporangia borne longitudinally or 
spii’ally in the rainuli ; articulations 
usually visible 102. 

102. Attachment organ formed by stunted 

lateral ramuli of procumbent 
branches developing numerous 
rhizoids and frequently actually en- 
circling the host Pterosiphonia (p. 352). 

Attachment organs various but never 

formed from stunted lateral branches Polysiphonia (p. 344). 

103. Thallus compressed 107. 

Thallus terete 104. 

104. Inner axis sharply delimited, bearing 

the assimilating filaments which form 

the pseudo-cortex Hehninthora (p. 259). 

Inner axis not sharply delimited from 

the peripheral pseudo-cortex 105. 

105. Terminal cells of pseudo-cortex not y-' 

larger than inner cells ISTemalion (p. 256). ^ 

Moniliform assimilating filaments end- 
ing in large cells 106. 

106. Assimilating filaments separate but 

surrounded by jelly Helminthocladia (p. 257). 

Assimilating filaments united into a 

pseudoparenchyma Scinaia (p. 260). 

107. Thallus often proliferous from the mar- 

gin, corymbose branches united to 

form a pseudoparenchyma Grateloupia (p. 272). 

Thallus not proliferous from the margin, 
corymbose branches united only by 
jelly Platoma (p. 281). 

108. Thallus more than 0*5 mm. in diam. in 

the greater iDart of the frond 109. 

Thallus 0*6 mm. or less in diam., dark, 

wiry 114. 

109. Branching regularly dichotomous 110. 

Branching irregularly dichotomous or 

alternate 112. 

110. Centre of thallus occupied by large 

cells, becoming progressively smaller 

towards the exterior Cordylecladia (p. 437). 

Centre of thallus occupied by small cells 111. 

111. Attached by a disc ; tetraspores cruciate Polyides (p. 287). 

Attached by creeping rhizoids, tetra- 
spores zonate ...................... Furcellaria (p. 286). 

112. Centre of thallus occupied by large cells, 

polygonal in transverse section ...... 113. 

Centre of thallus occupied by longitu- 
dinally elongated cells, small in trans- 
verse section Cystoclonium (p. 418). 

113. Filaments 4-6 cm. long; tetraspores 

zonate, in siliculate ramuli ............ Cordylecladia (p. 437), 

Filaments more than 6 cm. long ; tetra- 
spores cruciate, in scarcely swollen 
ramuli Graeilaria (p, 429) 
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114. In tufts, 2-5 cm. high, main branches 

all of the same length, regularly di- 
chotomous Gymnogongms (p. 412). 

Thallus 1-15 cm. high, in tangled tufts, 
branches very variable in length, 

arising irregularly Ahnf eltia (p . 414). 

115. Fronds with definite mid-rib 116. 

Mid-rib indefinite or none 122. 

116. Frond dark browmish purple, narrow, 

dentate Odonthalia (p. 336). 

Frond fan-shaped or leaf -like 117. 

117. Frond expanded into a fan-shaped 

membrane, dichotomously divided, 
bright clear red ; cystocarps borne 

in the mid-rib Stenogramma (p. 410). 

Frond leaf -like 118. 

118. Pinnate lateral veins visible to the naked 

eye, arising from the main vein 119. 

No lateral veins visible to the naked 

eye 120. 

119. Frond with lanceolate leaf-like struc- 

tures, margins entire Delesseria (p. 315). 

Frond with oval, elongated leaf-like 

structures, margins lobed Phy codry s (p. 327). 

120. Microscopic lateral veins absent Hypoglossum (p. 320). 

Microscopic lateral veins present 121. 

121. Frond repeatedly proliferous from the 

mid-rib, linear-oblong Apoglossum (p. 319). 

Frond rarely proliferous from the mid- 
rib, linear Membranoptera (p. 317). 

122. Thallus formed of a single mono- or 

polystromatic layer of cells without 

internal tissue differentiation 123. 

Thallus formed of an upper and lower 
layer of ceils divided by zone of 
anastomosing filaments or of cells 
differing in size and shape from the 
limiting layers 129. 

123. Microscopic veins absent 124. 

Microscopic veins present 126. 

124. Carpospores in chains Myriogramme (p. 322). 

Carpospores not in chains 125. 

125. Tetrasporang. scattered in the thallus Nitophyllum (p. 321). 

Tetrasporang. in marginal sori Elrythroglossum (p. 329). 

126. Tetrasporang. scattered in the thallus Polyneura (p. 330). 

Tetrasporang. in sori 127. 

127. Tetrasporang. in marginal sori or in 

marginal proliferations Cryptopleura (p. 332). 

Tetrasporang. in sori below the apices 128. 

128. Apical cell elongated at right angles to 

the periphery of the thallus ... Acrosorium (p. 323). 
Apical cell elongated parallel to the 

periphery of the thallus Bhizoglossum (p. 326). 

129. Frond dark brownish purple, narrow, 

dentate Odonthalia (p. 336). 

Frond of another form 130. 

1 30. Internal layers entirely filamentous ... 131. 

Internal layers parenchymatous, some- 
times traversed by a few filamentous 
rows of cells ] 38. 
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131. Thallus entire, much lobed, or broken 

up, but unbranched 

Thallus branched 

132. Thallus thick, solid, gradually attenuate 

at the base into a stipe, when dry 
having the consistency of thin card- 
board 

Thallus more or less gelatinous, 
gradually or sharply attenuate at the 
base, when dry having the con- 
sistency of paper 

133. Peripheral layers a band of small cells 

arranged in corymbose rows, per- 
pendicular to the surface 

Peripheral layers a few rows of small 
cells without corymbose arrange- 
ment 

134. Thallus soft, gelatinous, centre sparsely 

traversed by anastomosing filaments 
Thallus of another structure 

135. Peripheral layer consisting of anticlinal 

rows of cells, becoming progressively 

smaller towards the exterior 

Peripheral layer a few rows of small 
compact cells 

136. Thallus purplish red or iridescent, mem- 

branous above, attenuate below into 

a branched terete stipe 

Thallus blood-red, membranous, 
sharply attenuate into a short stipe 

137. Adult thallus dark purplish red, clothed 

with short proliferations 

Adult thallus iridescent in the water, 
plane or slightly channelled, variously 
expanded but without short proli- 
ferations 

138. Thallus branched, margins fringed with 

dentate proliferations, attached by 

branched rhizoids 

Thallus without dentate fringed mar- 
gins ,* usually attached by a disc ... 

139. Thallus thin and delicate ; tetraspores 

regularly zonate 

Thallus membranaceous, but firm 

140. Frond narrow, much divided, upper 

divisions divaricately toothed.. 

Frond of another form 

141. Thallus with thickened undulate border, 

more or less palmate ; when in fruit, 
margin fringed with minute cysto- 

carpic proliferations ............ 

Thallus without rmdulate border ...... 

142. Thallus cartiiaginous, dense j cysto- 

carps external, globose 

Thallus coriaceous; cystocarps hemi- 
spherical ........... 


132. 

134. 

Dilsea (p. 278). 

133. 

Schizymenia (p. 281). 

Halymenia (p. 274). 

135. 

136. 

Platoma (p. 281). 
Halarachnion (p. 284). 

137. 

Callymenia (p. 416). 
Gigartina (p. 406). 

Chondrus (p. 404). 

Calliblepharis (p. 431). 

139. 

BhodophyUis (p. 422). 

140. 

Euthora (p. 421). 

141. 

Callophyllis (p. 414). 

142. 

Phyllophora (p. 408). 
Rhodymenia (p. 433). 
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Bangia 


Subclass L—PROTOFLORIDEJE 

Protoplasmic continuity not obvious between the cells. 

Order,---BANGIALES 

Cells forming the thallus isolated or united into filamentous 
or membranous colonies, of one or two cell-layers ; cells usually 
similar in form, with intercalary growth, obvious protoplasmic 
continuity never established ; red, violet, yellowish or occasionally 
bluish green ; plastids usually stellate. Vegetative reproduction 
by cell-division in unicellular forms, by fragmentation in multi- 
cellular forms ; asexual reproduction by non-motile gonidia, 
produced in an undivided vegetative cell or in a portion cut 
off by a curved wall ; sexual reproduction by spermatia and 
carpogonia, formed in the cells of the thallus ; monoecious or 
dicBcious, fertilisation resulting in the production of carpospores. 

Family.— BANGIACE.E 

Tribe 1. BANGIEM, — Gonidia arising directly from the 
whole of an originally vegetative cell, or from a part of it. 

L BANGIA Lyngb. 

(After N. H. Bang, Danish botanist.) 

Fronds gelatinous, simple, filiform, unbranched, cylindrical, 
densely tufted, composed at first of a single row of cells, later 
becoming several cells thick. Reproduction by asexual gonidia 
and by spermatia and carpogonia. 

B, fusco«purpurea Lyngb. Lat. fuscus, dark, purpureus, 
purple. — Plant at first a filament consisting of a single cell-row, 
later longitudinally divided into a number of wedge-shaped cells. 
Filaments blackish purple, 5-15 cm. long, clustered in dense 
lubricous masses. Spermatia and carpogonia on different plants. 

Covering rocks and woodwork with dense gelatinous fleece. 
Not uncommon ; widely distributed. 

var. crispa Holm. & Batt. Articulations swollen in adult 
form, cells in groups of 4, arranged in longitudinal series at the 
apex. Rare ; Cornwall, Dorset and Norfolk. 

var. Lejolisii Holm. & Batt, — Gonidia mauve ; frond markedly 
thicker than in the type. Rare ; Devon. 

2. PORPHYRA C. A. Agardh 
(Gr. porpJmra, a purple dye.) 

Fronds membranaceous, gelatinous, consisting of a single 
layer of cells (two layers in the subgenus Diploderma) those near 
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the base growing downwards to form an attachment disc. 
Asexual reproduction by gonidia ; sexual reproduction by 
carpogonia and spermatia ; monoecious or dioecious. 

Key. 


1. Fx'ond monostromatio 2. 

Frond of two cell-layers P . miniata {4). 

2. Frond rigid, amethyst P. amethyatea (3). 

Frond soft, reddish 3. 

3. Spermatia formed in longitudinal patches P. leucosticia (1). 

' Spermatia formed in the margin of the frond P. umbilicalis (2). 
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Rhodophyce^ Porphyra 

Subgenus 1. — ^Euporphyra Rosenv. — ^Tballus monostromatic. 

1. P. leucostieta Thur. Gr. leukostiktos, grizzled. — ^Thallus 
purplish red, very shortly stalked, attached by a minute disc, 
usually entire, rarely a little lobed, the margin more or less 
undulated ; length 10-40 cm. ; longest fronds lingulate, 2-4 cm. 
broad, with rounded or cordate base, sometimes with margins 
overlapping, forming an umbilicate attachment. Spermatia 
in longitudinal patches, 5-10 mm. by 1-1*5 mm. in the upper 
part of the frond ; isolated cystoc. have been observed scattered 
among the antheridia ; carpog. elongated, sometimes papillate 
above and below, each with 8 carpospores. 

On stones and the larger algae. Common in spring and early 
summer, 

2. P. umbilicalis J. G. Agardh. — ^Fronds purplish red 5-20 cm. 
long, clustered together, expanded, delicately .membranaceous, 



Fig. Porphyra urnbiUcaXia :!, G. Agardh. A. Plant ( X J) ; B. Sur- 
face of thallus showing carpospores ( X 300); C. T.S. with carpospores 
( X 300) ; D. Surface view showing spermatia ( x 300) ; E. The 
same in T.S. ( X 300). 
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irregularly divided into several lobes, the point of attachment 
frequently within the ff ond, which is then umbdicate ; margin 
wavy, entire or irregularly dentate, apices often truncate. Plants 
monoecious or dioecious ; reproductive organs similar to those of 
P. leucosticta but occupying a marginal zone on the frond. 

Common and abundant everywhere on the rocky parts of the 
coast. 

var. vulgaris C. A. Agardh.— Fronds 30-60 cm. long, as much 
as 7-5 cm. broad, simple, lanceolate or linear, much attenuate at 
the apex, at first ovate at the base, later cordate, margin flat 
and even or wavy. Not imcommon ; widely distributed. 

Distinguished from the species by being simple and not irregularly 
cloven, and by the much greater length of the frond in proportion to its 
breadth. P. linearis Harv. is a narrow growth form. 

3. P. amethystea Kiitz. — ^Frond amethyst, obovate, shortly 
stipitate, rigid, cartilaginous ; cells elongated perpendicularly. 

Very rare ; Yorkshire, Joppa, Fife, Forfar and Ireland. 

Subgeiius 2. — ^Diploderma Rosenv. Thailus composed of 2 
cell-layers. 

4. P. miniata 0. A. Agardh. Lat. miniatus, cinnabar-red. — 
Fronds deep red, 15-30 cm. broad, of two layers of large sub- 
quadrate cells. 

Locally abundant in spring and early summer ; Northumber 
land, Bute, Orkneys and Ireland. 

var. amplissima Rosenv. {Di'ploderma ampUssimum Kjellm). 
— ^Darker in colour than the type, with greater thickness and 
deep folds. Very rare ; Bute and Ireland. 

var. tenuissima Rosenv. (P. tenuissimum Stromf). — ^ThaUus 
25-36ja thick ; cells horizontally rectangular. Very rare ; Bute. 

var. abyssicola Rosenv. (Por^%m Kjellm). — ^Much 

less folded* tha/n the. type. Locally abundant; Bute and the 
Orkneys. 

Tribe 2. ERYT EROTRIGHIE^, —Gom^id, in special gonid- 
angia cut off by a curved wall in a vegetative cell. 

3. ERYTHROTRICHIA Aresch. 

^ (Gr. er'wZ/iro.s, red, and ZncMo^, a small hair.) 

Fronds rose-coloured, simple, filamentous, usually a single 
row of cells. Spermatia and carpogonia formed in a portion 
of a vegetative cell, cut ofl by a curved wall ; asexual repro- 
duction by gonidia-formation in a vegetative cell, the single 
gonidium being isolated from the mother-cell by an oblique 
wall. 
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Key. 

1. Possessing a discoid primary thallus from which 

erect filaments arise 

N o discoid primary thallus 

2. Frond tubular 

Frond monostromatic 

3. Filaments monosiphonous at the base, some- 

times containing two cell rows in the upper 

part 

Filaments monosiphonous below, broadening into 
a flattened thallus above 

4. Filaments simple ] 

Filaments branched 

5. Frond monosiphonous : 

Frond polysiphonous 

6. Filaments attenuate at the base 

Filaments attenuate at both ends 


2 . 

4.. 

E, ciliaris (2). 


E. investiens (4). 


E. Boryana (5). 

6 .* 


E, carnea (1). 

E, Bertholdii (3). 
E, Welwitschii (7). 
E, reflexa (6). 



1. E, camea J. G. Agardh (Bangia ceramicola Chauv.).-— Fila- 
ments delicately membranous, 2-5 to 4 cm, long, 12-24 l 6 thick ; 
attached at the base by a basal cell giving off short rhizoids 
radiating m ail directions ; cells either as long as broad, or more 
commoiily twice their breadth, slightly barrel-shaped, containing 
a star-shaped plastid with numerous narrow branches. Sexual 
reproduction unknown ; asexual reproduction by gonidia in 
vegetative cells, each gonidium being isolated by an oblique 
•wall from the mother-cell. j i 
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Epiphytic on various algse in tide pools. Rarely met with 
in quantity ; isolated filaments common. 

2. E. ciliaris Eatt. (Bangia ciliaris Carm.). — ^Filaments 
gregarious, forming a reddish purple fringe on the leaves of 
Zostera or on the fronds of other algae, 1-10 mm. long, erect, 
straight or slightly curved, formed of one, two or more rows 
of cells ; cells O-lOjU in diam. ; frond tubular. Attached by 
monostromatic disc. 

Very rare ; Cornwall, Argyle and Forfar. 

3. E. Bertholdii Batt. After G. Berthold, German botanist. 
—Filaments cylindrical, slender below, gradually broadening 
from 10-12^ at the base to 60-70jU. in the widest part; each 
filament attached by slightly expanded basal cell ; trans. sect, 
of upper portion of frond shows 4-8 cells radially arranged. 

On the leaves of Zostera. Very rare ; widely distributed. 

4. E. investiens Born. — ^Filaments 8~12ju. broad at the base, 
25-30f6 above, basal portion always monosiphonous, upper 
portion sometimes with 2 cell-rows which distinguish it from 
E, carnea J. Ag. 

Occurring in groups, basal cells forming disc. Very rare ; 
widely distributed 

5. E. Boryana Berth. {Porphyra ciliaris Crouan). After 
Bory de St. Vincent, French naturalist. — ^Forming tufts, 
3-10 mm. in height ; thallus very delicate, hnear, 40-400/x 
broad, simple, much attenuate at the base ; consisting at first 
of one cell-row, the cells being 9-12/r in diam. ; later two or more 
cell-rows are formed by cell-division. Easily distinguished from 
jS7. ciliaris Batters, by its monostromatic frond. 

Very rare ; Cornwall, Devon, Sussex and Kent. 

var. crispa Batt. — ^Margins crenate, more or less crisped and 
curled. Very rare ; Scilly Islands. 

6. E. reflexa Thur. {Bangia reflexa Crouan).— Forming violet 
tufts 1-4 mm. high, filaments 10-50/t thick, generally curved at 
intervals, simple or sometimes branched at the base, formed of 
one or more rows of cells, or becoming almost parenchymatous 
in the middle portion ; cells 10-20/x. in diam., half as long as 
broad or equal in length and breadth. 

Epiphytic on other algae. Very rare ; Dorset. 

7. E. Welwitschii Batt. {Oruoria Welmtschii Rupr., Calli- 
thamnion lepadicola J. G. Agardh). After F. Welwitsch, 
German botanist. — ^Plant attached by basal rhizoid ; filament 
simple below, abundantly branched above ; branches unilateral, 
several arising from the same point on the thallus ; main fila- 
ments 10-12^ broad below, 35-40/t above ; monosiphonous ar 
the base, sometimes polysiphonous in the upper portions. 

Parasitic on Ealfsia growing on shells of Very rare ; 

Dorset and the Channel Islands. 


i 
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4. POEPHYEOFSIS Rosenv. 

{PorpJiyra, a genus of algae, and Gr. opsis^ appearance.) 

Plant when young a parench 3 nQiatous cushion becoming 
globular and vesicular, which later, by splitting, forms a leafy 
frond. Gonidia formation as in Erythrotridiia , sexual repro- 
duction unlmown. 

P* coccinea Rosenv. Lat. coccineus, scarlet. — ^Fronds bright 
red, delicate and easily torn, 0*6-3*75 cm. in diam. ; attached by 



cushion-like basal disc ; margins more or less crisped, oval or 
roundisk in outline ; cell-division over tke whole frond, plastids 

parietal without pyrenoid, cells 4^7/x, in diam. 

Usually epiphytic on other algse. Very rare ; Devon, 
Northumberland, Orkneys and Bute. 

cell? by the parietal plastids and small 


5. ERYTHROPELHS Schmitz 
(Gr. eruthros, led, axid peUe, a shield.) 

Difiermg from Erythrotrichia Aresch. in that the plant 
consists solely of a monostromatic disc, horizontaUy expanded. 
Without erect filaments. ^ 

I Batt.-Fronds rose-coloured, 

lionzontally expanded, orbicular, becoming confluent and 


Erythopeltis 

Goniotrichunb 
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irregular in outline ; discs usually 50-150//- in diam. ; cells 
rounded-polygonal, oblong or irregular, 6-9/x by 3-6/x ; gonidia 
globose, about 9/x in diam. 

On Flustra foUacea ; Deal. 



(X 300). 

Tribe 3. GON I OT BIO El F JEJ, — Gomdia, axismg without cell- 
division. 

6. aOMOTEICHim Ktitz. 

(Gr. gonia, an angle, and trichiony a small hair.) 

Fronds filamentous, branching, composed of rose-coloured, 
disc-shaped cells, embedded in Jelly ; plastid star-shaped, central 
in the cell, with one pyrenoid. Gonidia produced in ordinary 
cells ; the condensed cell-content is liberated as a naked spore. 
In water of a higher salinity than Asterocytis. 


246 Khodophyce^ Ooniofrichum 

Key. 

Filaments a single cell-row Q, elegans. 


Filaments of 2 or more cell-rows, irregularly arranged G. cornucervi. 

G. elegans Le Jolis {Bangia elegans Chauv.). — ^Forming minute 
lilac tufts, 2-5 mm. or more in height ; filaments several times 
pseudo-diohotomously branched, the branches cylindrical, curved, 
spreading, with very wide axils, obtuse at the tips ; filaments 
up to SOp, thick below, becoming gradually thinner above ; cells 



Eig. I BO. —Ooniotrichum elegans Le Jolis. A. ( X 2) ; B. ( x 33) • C. l^ila- 
ment ( X 300) ; D. Small portion ( x 430). 

variable m length, usually 1-3 times as long as broad, occasionally 
shorter ; plastid star-shaped, with one central pyrenoid. 

On the fronds of Sphacelaria plumigera and other small algaa 

Not uncommon ; _ widely distributed. 

G. cornu-cervi Hauck.- — Lat. cervus, a stag, coTnu^ horn — 
hilaments reddish violet, _ 0-2-1 mm. in height, 20-120p in 
u ™ ^ hyaline sheath, enlarging abruptly above 

the base, irregularly dichotomous, of two, later of many rows of 
cells m-egularly arranged; branches attenuate at the tips, often 
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through an opening in the unaltered gonidangial membrane ; 
also by thick-walled akinetes. 

A. ramosa Gobi. {HoTmos])OTa ramosa Tbwaites, Goniotrichum 
ramosnm Haiick). — ^Forming blue-green tufts, 1-10 mm. high ; 
filament a single row of cells embedded in jelly, 12-20/x thick, 
alternately or dichotomously branched ; ceils 5~8/r by 8-20/x, 
cylindrically elongate or oval. Akinetes ellipsoidal or oblong, 
partly globular, 8-5-10-5p, by 15/x, surrounded by a thick wall 
formed from the innermost layers of the original membrane. 

In shallow pools of brackish water. Very rare ; Dorset and 
Northumberland. 

8. NEEVEA Batt. 

(After J. T. Neeve, British naturalist.) 

Thallus microscopic, endozoic, filamentous, procumbent, 
composed of violet or rose-piirple cells arranged in a single row 
or two or more parallel rows within a gelatinous sheath ; fila- 
ments irregularly branched, in the older parts of the thallus 
united into a compact pseudoparenchymatous layer, one or 
more cells in thickness ; cells at first oval, becoming angular and 
very irregular by mutual pressure. Reproduction by gonidia. 

The procumbent habit, parasitic mode of life, and the union of the 
filaments into a membranous layer distinguish the genus from Ooniotri- 
chum ; the irregular form of the layer from Erythropeltw, 



Fig. 152.— Neevea repem Batt. A. Growing in the snhstmce oi Fhistra 
johacea { X 33) ; B. Portion enlarged ( x 300) ; C. Germinating gonidia 
( X 420) ; B, Gonidia escaping ( x 300) ; E. Young plant ( X 300). 

N. repens Batt.— Fronds from 0*25-1*5 mm. in diam. ; fila- 
ments 12-36p. in breadth, in some parts containing a single row 
of cells, in others 2-8 rows ; cells 6-15/^ by 4 - 9 / 4 . 
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Endozoic in Flustra foUacea, causing pale pinkish stains. 
Earp; Kent. 

The following genus is placed here provisionally ; cell walls have not 
been observed in gonidia formation. 

9. GONCHOCELIS Batt. 

(Gr. konche, a shell, and kele, a swelling.) 

Thallus minute, formed of articulated branched filaments 
radiating from a central point in the young plants ; later, forming 
a more or less compact, continuous, horizontal network in the 
superficial layer of the host ; filaments below the horizontal 
layer swollen at intervals, the inflations being simple or branched. 
Gonidia formed in the swollen cells, one gonidium in each cell. 



Fig, 153. — Gonchocelis rosea Batt, A. Portion of horizontal network 
(X 170) ; B. and C. Inflated cells showing plasfcids (X 170) ; B. Por- 
tion showing vertical filaments (X 170); E. Inflations during 
gonidia formation ( X 200). 

C. rosea Batt.— Filaments broad (usually about 4ju,) ; 

cells irregular in shape, inflated cells 20-30/t by 70-110/t ; 
branching regular, lateral branches opposite or alternate, simple 
or, more frequently, branched, the lateral shoots sometimes 
anastomosing I inflations 2-10 cells long, each cell containing a 
star-shaped plastid. Gonidia globose, 13-15ja broad. 

Forming pink patches on the inner surface of the empty shells 
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of Mya tnincata^ Solen vagina, and others. Probably not un- 
common ; widely distributed. 

Distinguished from Ostreobium by the pink, articulated filaments. 

Subclass II.— FLORIDE^ 

Protoplasmic continuity between the ceils obvious. 

Order I,— NEMALIONALES 

The fertilised carpogonium gives rise to branches which 
together form the gonimoblast. Auxiliary cells are absent, and 
all nourishment passing to the gonimoblast must go by way of 
the cells of the carpogonial branch. 

Family I.---HELmNTHOCLADIACEiE 

Gonimoblast forming a cluster of branched filaments without 
a special envelope. 

L COLACONEMA Batt. 

(Gk. kolaks, Jcolahos, a parasite, and nema, a filament.) 

Thallus microscopic, consisting of rose-red, creeping, irre- 
gularly branched, jointed filaments ; anastomosing or loosely 
united laterally. Monosporangia formed from portions of the 
terminal cells of principal axes or branches, or from a portion 
of a cell in the continuity of the filament, the undifferentiated 
portions of the cells forming cup-like bases for the sporangia. 
In the cell-walls of various algoe. 

Key. 

Cells 3-6/i in diam. ; in the walls of Bonnemai- 

sonia asparagoides C. Bonnemaisonice. 

Cells Q-Sfi in diam. ; in the cell-wall of Des- 

marestia Dudresnayi C. reticulatum. 

C. Bonnemaisoniee Batt. From its host Bonnemaisonia.— 
Filaments flexuose, much and irregularly branched, anasto- 
mosing so as to form an irregular network between the cortical 
cells .of the host-plant ; cells variable in shape, simple, furcate, 
cruciate or irregular, swollen at intervals ; from one to 8 or more 
times as long as broad, usually in diam. Sporang. lateral, 
nearly globular, 9~12ja broad, usually in clusters of from 2 to 6, 
cup-like base conspicuous. 

In the ceU wall of Bonnemaisonia asparagoides. Very rare ; 
Devon and Northumberland. 

C. reticulatum Batt. — ^Filaments much and irregularly 
branched, anastomosing so as to form a network between the 
cells of the host-plant ; side-branches frequently adpressed 
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against the principal branches so that they appear to form one 
filament, composed of a double row of cells ; cells short, angular, 
about as long as broad or slightly longer, 6-8fi broad. Sporang. 

unloiown. . . ^ . tt 

In the ceU-wall of Desmaresha Dudresnayi. Very rare; 

Devon and Donegal. 



Fig. 154. — Golaconema Bonnemaisonice Batt. A. Growing in Bonnemai- 
sonia (a) {X 60) ; B. Ramifying among tlie cells of the host ( X 300) ; 
C. Filaments bearing sporang. ( X 300). 

2. ACROGHffiTIUM Naeg. 

(Gr. ahros, topmost, and cto’iSe, bristle.) 

Plants parasitic, epiphytic or endophytic, filiform, irregularly 
branched, articulate, monosiphonous, branches often ending in 
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liairs, primary branches rhizoidal or haustorial. Cystocarps, 
antlieridia^ monosporangia and tetrasporangia may be present. 
Monoecious or dioecious, only in A. efflorescens is there a sharp 
distinction between sexual and sporangial plants. 

Key. 


1 . Chromatophore ribbon-like, spiral A. efflorescens (11). 

Chromatophore of another form 2. 

2. Frond epiiDhytic 3. 

Frond endophytic or endozoic or partially so 10. 

3. Basal thallus a single cell 4. 

Basal thallus filamentous 5. 

4. Mature plant consisting of three filaments in 

one plane, each 3 or 4 cells in length, some- 
times terminating in a thin hair A. trifilum (4). 

Branching unilateral, often attenuate into 

long hairs A. Batter sianum 

5. Filaments simple or sparsely branched A, sparsum (6). 

Filaments much branched 6. 

6. Spores in close series on the upper side of the 

branches near their base A. Daviesii {\0). 

Spores developed in another manner 7. 

7. Articulations 3 times as long as broad below, 

6 times their breadth in the branches ... A. virgatuhim (8). 
Articulations of another foim 8. 

8. Branches from the base often unilateral ; 

monosporang. rarely solitary, usually 

corymbose A. miraUle (7). 

Branching lax or simple below and densely 
branched above 9. 

9. Filaments simple below, densely branched 

above ; spores secund or sometimes 

opposite A. aeeundatum {^). 

Branching lax ; sporang. solitary, adaxial, 
borne near the summits of the main 

branches A. Lorrain^Smitkim 

(14). 

10. Basal thallus a single cell, sending out erect 

filaments and descending endophytic fila- 
ments A . corymhiferum (12). 

Basal thallus filamentous 11. 

11. Frond endozoic 12. 

Frond endophytic 13. 

12. In the outer wall of Alcyonidium A. endozoieurrh (3). 

In Sertulmia spp A. Ohylodadim f. 

pulchrum (2). 

13. In cell wall of Chylocladia ovalis A. Chylocladice (2). 

In other algae 14 . 

14. Frond much and irregularly branched ... ... A. endophyticum (1). 

Branches few except near the surface and 

among deepest cells of host A . sanctce -marice (13). 


1. A. endophyticum Batt. Gk. endon, within, pMion, 
plant.— Microscopic ; primary filaments decumbent, more or less 
swollen at intervals ; much and irregularly branched, interwoven, 
forming a network from which very short, few-celled, erect fila- 
ments arise, breaking through the cortical layer of the host, and 
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terminating in a monosporang. Cells of decumbent filaments 
6-1 8/x by 3/x ; erect filaments about equal in breadth to decum- 
bent, cells as long or a little longer than broad. Monosp. about 
6ju-indiam. 

Endophytic in the cortical layer of Heterosiphonia plumosa. 
Very rare ; Devon. 

2. A. Cliylocladiae Batt. — Filaments slender, straight or 
very slightly flexuose, sub-simple or sparingly branched, two 
filaments sometimes united by one or more lateral branches ; 
cells nearly cylindrical, very long, often 8 to 10 or 12 times longer 
than broad, 2*5~3/x in diam. ; sporang. terminal or lateral, oval, 
6-8/x. 

In cell- wall of Chylodadia ovalis. Very rare ; Devon. 

f. pulchrum Batt. — ^Parasitic in Sertularia spp. Coast of 
Bute. 

3. A* endozoicum Hamel. Gk. endon within, zoon, animal. — 
Much branched; vegetative cells 7-25/x by l-lZfM. Numerous 
fertile branches break through the wall of the host and form ovoid 
monosporang. 12 by 10/x, fertile branches as much as S5[x long, 
bearing few branchlets. 

In the outer wall of Alcyonidium gelatinosum. Very rare ; 
Northumberland and S.W. Ireland. 

4. A. trifilum Batt. Lat. tres, three, filum, thread.-— 
Frond minute, 27-30//, long, arising from a single basal cell and 
consisting usually of. 3 filaments each having 3-4 articulations, 
often terminating in a hair ; articulations almost equal in length 
and breadth, 4-5/x broad. Monosporang. spherical, 7-8//, in 
diam., formed in 1 or 2 cells of the lateral ramuh. 

On algse. Very rare ; Devon and Dorset. 

5. A. Battersianum HItmel (ChantransiamicroscopicaBsbtteTB), 
— ^Filaments 4-6//, broad, articulations as long as broad or shorter 
than their breadth, branching unilateral, branches often attenuate 
into long hairs. Monosporang. sessile or stalked, solitary; 
anth. forming compact clusters at short intervals along main 
axes and branches, cyst, clustered near the base. 

Epiphytic on other algse. Very rare ; Northumberland, 
Cornwall and Devon. 

6. A. sparsum Naeg. (Callithamnion sparsum Carm.). — ^Form- 
ing small scattered clear crimson-red tufts of erect, closely-set 
filaments which are nearly simple or furnished with 2 or 3 simple, 
alternate or secund branches, equal in breadth to the main fila- 
ment, cylindrical, obtuse ; cells about times as long as broad. 
Tetrasporang. obovate, sessile, mostly axillary. 

Epiphytic on other algse. Bare ; widely distributed. 

7. A. mirabile Naeg.— Fronds tufted, 1-2 mm. high, rose-red ; 
filaments 8-12/x broad, often bearing unilateral branches from 
the base, the branches themselves bearing lateral ramuli ; 
articulations twice as long as broad, branches attenuate into fine 
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hairs. Monosporang. oval, pedicellate, rarely solitary, often 
corymbose, 5-10 or more arising on the upper branches. 

On other algse. Rare ; Dorset. 

8 . A. virgatulum J. G. Agardh (GalUthamnion virgatulum 
Harv,). Lat. virga, a rod. — One or many filaments arising from 
a basal disc ; filaments 10-14jLt broad below, 6 - 8 ^ near the end 
of the long erect branches, which often terminate in a hair ; cells 
3 times as long as broad below, 6 times their breadth in the 
branches ; ramuli short, mostly 1-3 celled, abundant, scattered, 
opposite or in short secund series, bearing hairs or terminal 
sporang., the latter also borne on the branches, sessile, 12 p, by 
20fjL. Main characters of the species are long sub-simple branches 
with short ramuli or spores on nearly every cell and abundant 
hairs arising abruptly from the terminal cells. 

On various algae. Not uncommon ; widely distributed. 

f. luxurians Rosenv, — Occurring as a continuous fringe on 
the surface of Zostera marina, the basal discs being practically 
continuous. 

f. tetrica Rosenv. — ^Tetraspores on short opposite branches. 
Clare Island. 

9. A. secundatum Naeg. — Several filaments arising from a 
disc, usually 2 cell-layers thick ; filaments 9-12^ in diam. below, 
simple for a short distance, then densely branched; branches 
rather patent, unequal in length, at first secund, later often 
opposite, 6 - 8 / 1 , broad near the tip, often terminating in a hair ; 
cells 1 | to twice as long as broad in the main filaments, 2-3 
times their breadth in the branches. Spores IOjjl by 18/i,, sessile 
or shortly stalked, secund or sometimes opposite. 

On various algae, especially Porphyra. Common; widely 
distributed. 

Similar to A. virgatulum but shorter and more densely branched, with 
uniformly shorter cells and branching predominaiitly secund. 

10. A, Daviesii Naeg. After Rev. Hugh Davies, Welsh 

naturalist. — ^Arising from a layer of branched creeping filaments, 
often interwoven to form a disc, erect filaments in diam. 

near the base, slightly smaller upwards, branches abundant, 
largely secund, rather erect ; cells 2-4 times as long as broad. 
Spores 10-12ja by 15-20ja, sessile or shortly stalked, in close series 
on the upper side of the branches near their base ; hairs more 
or less abundant. 

Forming a fringe on the edge of RJiodymenia palmata and other 
alg 8 B. Not uncommon ; widely distributed. 

Distinguished from other species by arrangement of spores. 

1 1 . A. eflGLorescens Naeg. Lat. efflorescens, flourishing. — Sexual 
plants in isolated tufts 3~5 mm. long, asexual plants in a con- 
tinuous felted layer about 2 mm. high. Filaments usually 
5 - 6/1 thick, with plastids forming parietal spiral bands. Mono- 


Acrochcetium 


Helminthocladiacejb 


255 


sporangia 11-18/x by 5-6/x,, tetrasporang. 15-28ju. by 8-12-5^. 
Carpogonia lateral or intercalary, often grouped ; antherid. often 
produced near the carpogonia. 

On algae, tubes of Hydroids, Ascidians, shells of Buccinum 
and on stones, sometimes penetrating wall of host. Bare; 
Dorset. 

Bhodochorton cliantmnsioides Reinke represents asexual generation 
with tetrasporang. 

12. A. corymbiferum Batt. Lat. corymhiferus, bearing a 
cluster of berries. — ^Filaments erect and straight, about 8/x- in 
diam., slightly tapering above; branches few below, more 
abundant above, alternate or somewhat secund, virgate, ramuli 
few ; cells 3-10 times as long as broad. Spores sessile or 
shortly stalked. Cystoc. formed of a dense mass of naked spores 



Fig, 1^^,—AcrochceUum corymbiferum Batt. A. On Hehninthocladia 
purpurea {X |) ; B. with antheridia { X 86); C. with cystocarps 
{ X 86) ; B. with monospores ( X 86) ; E. antheridia ( x 400) ; 
F. to I. stages in the development of the eystocarp ( x 400) ; J*. mono- 
spores ( X 400). 

arising near the base of the branch ; antherid. on separate plants 
in dense shortly stalked masses in the same relative position. The 
original spore, 12-15/x in diam., persisting at the base, sends 
down a branching filament into the host, from which secondary 
filaments may arise. 

On Helmintliocladia Ireland. 
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13. A. sanctse-mmseHameL— Living entirely endophyticaliy, 
except for the outer walls of the sporangia. Filaments extending 
in a radial direction to a depth of over 04 mm., the cells remaining 
coloured ; branches few except near the surface of the host for 
sporangia-formation, and among the deepest cells of the host, 
presumably for food-absorption; cells 9-1 Ip, broad, rather 
shorter than their breadth. Monosporangia formed near the 
surface of the host, about 15p long. 

In the fertile fronds of Himanthalia lorea. St. Mary’s Island, 
Northumberland. 

14. A. Lorrain-Smithiae Newton {Chantransia Lorrain-Smithice 
Lyiej. After A. Lorrain Smith. —Frond erect, arising from a 
pseudoparenchymatous layer ; filaments 4-9 mm. long, branching 
lax ; articulations 40~60p by 15-20p broad ; branches obtusely 
attenuate at the apices, bearing adaxial ramuli. Monosporang. 
adaxial, oval, pedicellate or sessile, 30-35p by 15-20p. 

Guernsey. 

Differs from A, Daviesii in lax disposition of sporangiferous branchlets 
situated towards the summits of the main branches, whereas in A. Daviesii 
the sporang. branches are longer, more numerous and crowded in or near 
the axiles of the secondary branchlets on any part of the filament. 

3. NEMAHON Duby 
(Gr. nema, a thread.) 

Thallus terete, simple or dichotomously branched, gelatinous, 
consisting of a pseudoparenchymatous central zone of filaments 
closely united together, and a loose zone of di-trichotomously 
branched moniliform assimilating filaments at right angles to the 
surface. Cystoc. formed between the assimilating filaments ; 
antherid. in clusters on the tips of the peripheral filaments ; 
tetrasp. unknown. 

Key. 


Frond simple or divided once at the base N. elminthoides. 

Frond dichotomously branched N . multifidum. 


N, elminthoides Batt. {Nemalion lubricum Duby). Gr. 
elniinthodes^ like a worm. — Thallus very elastic, firmly gelatinous 
or somewhat cartilaginous, brown or reddish brown ; 10-25 cm. 
long, 2-5 mm. diam., simple or once branched at the base. 

Usually monoecious. Local ; S. England, Scotland and 
Channel Islands. 

N. multifidum, J . G. Agardh. Lat. multifidus, many cleft. — 
Thallus gelatinous or cartilaginous, brownish purple, 10-25 cm 
long, 1-3 mm. diam. ; dichotomous, the axils rounded, cylin- 
drical, apices slightly attenuate, blunt ; attached by a paren- 
chymatous expanded disc. 

Usually monoecious, sometimes dioecious. Rather rare ; widely 
distributed. 


Nemalion 

Helnhintlhodadia Helminths 25? 



Fig. 156 . — NemaUon muUifidum J. G. Agardh. A. (X |) ; B. Trans, seot. 
ot thallus (X 6) ; C. Antheridia and cystocarps in various stages 
of development ( X 300). 


4. HEIiMINTHOCLADlA J. G. Agardh (non Harv.) 

(Gr. helmins, a worm, Sbnd Mados, a branch.) 

Thallus a gelatinous axis bearing lateral branches, the 
structure resembling that of Nemalion, except that the assimilating 
filaments are formed of larger cells, of which the clavate terminal 
cell is the largest. In the adult plant no hairs are present, though 
in the young stages they may be seen borne somewhat laterally 
near the tips of the assimilating filaments. Antherid. form 
hemispherical clusters at the ends of the assimilative filaments ; 
cystoc. lateral on the peripheral filaments. 

Key, 

F rond constricted at intervals H, Hudaoni. 

Frond attenuate at base and apex but not constricted H. purpurea. 

H. purpurea J. G. Agdbxdh {Nemalion jpur^nreum Chauv.). — 
Thallus gelatinous and slippery, not very elastic ; 30-50 cm. 

s 
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KHODOPHYCEiE 


Helminthocladia 




long, 3-6 mm. diam. ; central axis usually undivided, bearing 
numerous irregularly inserted, elongated simple branches, either 
naked or bearing a second series of branchlets ; main axis 
attenuate at base and apex, branches attenuate at their apices. 
Colour varying from deep purple-red to dull pink, rapidly given 
out in fresh water, becoming darker in drying. 












lug. lB7.--~Helmtnthoclcdia purpurea Agardh. A. ( X i) : B. Portion 
showing eystocarp ( X 300). 

In saMy places, among Zostera, near low- water mark. Very 
rare ; ^ England, Ireland and Isle of Man. 

a Hudsoni J. G. Agardh.— ThaUus 7-10 cm. long, terete, 
gelatinous, broTOish m the axis, purple in the branches ; con- 
s ric ed irregularly at intervals ; branching irregular, often 


HelmintJiocladia 

Helmintliora Helminthoclabiace^ 259 

dichotomous ; branches thin, cylindrical, subclavate, lateral on 
the main axis. 

Very rare ; Cornwall and Devon. 

5. HELMINTHORA J. G. Agardh 
(Gr. Jielmins, a worm, and thore, sperm.) 

Thallus terete, gelatinous, elastic ; lateral branches numerous, 
bearing a second series of branchlets, arising from the central 
axis ; inner layer pseudoparenchymatous, bearing numerous 



Fig. 158 . — Helmintliora divaricata J. G. Agardh. A. (X §) ; B. Portion 
bearing cystooarps (X 60); C. Antlieridia ( X 300); I). Cystocarp 
(X 300), 
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Rhobophyci^ 


Helminthora 


dicliotomoiis inoniliform assimilating filaments, each terminating 
in a long hair, at right angles to the surface of the frond. -Cystoc. 
lateral on the assimilative filaments, enclosed in whorls of monili- 
form filaments ; antherid. in clusters at the tips of the peripheral 
filaments; tetrasp. unlmown. 

Distinguishable from Nemalion and Helminthocladia by the distinctly 
limited inner axis, bearing the assimilating filaments. 

H. divaricata J. G. Agardh {Dudresnaya divaricata Harv.). 
Lat. dimricare, to spread asunder. — Densely tufted, 15-20 cm. 
long, firmly gelatinous and elastic, pale red or red-brown ; main 
branches somewhat attenuate at the base and apex, lateral 
branches almost equal in thickness throughout ; shorter near 
the apex of the plant, giving an ovate outline to the frond ; 
main axis simple or forked, blearing numerous lateral branches 
almost at right angles which bear secondary branches all very 
patent, horizontal or divaricate, alternate, opposite or bipinnate ; 
ramuli numerous, filiform, squarrose. 

On stones and the smaller algae, near low-water mark, and at 
greater depth. Locally abundant ; not generally distributed. 


Family II.— CH.®TANGIACE^. 

Gonimohlast sunk in the thallus, surrounded by a pericarp. 

SCINAIA Bivona 

(After Domenico Scina, Italian naturalist.) 

Fronds subgelatinous, cylindiical or compressed, dichoto- 
mously branched, composed of slender colourless filaments and a 
zone of horizontal filaments ending in short corymbs of round 
assimilative ceils. In the centre of each corymb is a large 
colourless cylindrical cell ; the Juxtaposition of these cells forms 
an epidermal layer. Cystoc. borne Just below the cortical 
layer ; antherid. in small tufts on the superficial cells. 

S. Eurcellata Bivona (Ginnania furcellata Mont.). Lat. 
furcilla, a little fork.— Fronds subsolitary or several growing 
together, 5-25 cm, long, brownish red to clear pink, fcmly 
membranaceous or tender and gelatinous ; cylindrical or slightly 
compressed, more .or less attenuate at the base, repeatedly and 
regularly dichotomous, tufts fastigiate ; apices usually obtuse, 
occasionally attenuate ; frond sometimes constricted at intervals. 

On rocks, stones^ oyster-shells, etc., from low-water mark 
to 8 or 10 fathoms. Bather rare ; widely distributed. 

var, subcostata J. G. Agardh— Broader than the type, con- 
stricted at intervals. Rare ; Devon, Bute and Cork. 


Scinaia 


Ch^^tangtace^ 
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Fi^. 159 . — Scinaia furcellata JBivona. A. ( X f ) ; B. Showing large 
colourless cells and antheridia ( X 400) ; C. Cystocarp ( x 95) ; D. 
Carpospores ( x 400). 


Order II.-GELIDIALES 

The group has been separated from the Nemalionales on 
account of the presence of auxihary cells in the carpogonium. 


Family I.-™GELIDIACEJE 

Cystoc. immersed in swollen branches, carposp, borne on 
an axile or parietal placenta ; tetrasp. cruciate, borne in the 
cortical layer ; antherid. in superficial patches. 
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Rhodophygejd 


Gelidium 


L GlIIDIUM Lamour. 

(Lat. geliduSf congealed [after boiling or maceration].) 

Frond cartilaginous, terete or compressed ; compound pinnate 
branching axis formed of long cylindrical cells around a central 
siphon, surrounded by roundish cells becoming small and poly- 
gonal at the surface. Cystoc. immersed in swollen branches, 
containing oblong or pyriform spores on an axile placenta, 
attached by filaments to the walls of the cystoc. ; ostioles two, 
one on each side of the frond ; antherid. in superficial patches ; 
tetrasp. cruciate, scattered in the cortex. 

Key. 


1. Main branches capillary, terete or nearly so 2. 

Main branches more or less compressed 4. 

2. Plants 5-20 mm. high, erect ; procumbent fila- 

ments forming a felted mass : G. piisillum (2). 

Procumbent filaments not forming a felted mass... 3. 

3. Pinnae short, patent, acute Q. crinale il). 

Pinnae between linear and clavate, obtuse G. pulchellum (4). 

4. Turning violet-black on drying, very few inter- 

cellular filaments in tissue G.mela7ioideum{Q), 

Not turning violet-black on drying 5. 

5. Fronds broad, flat or nearly so, fringed with 

numerous short setaceous pinnse C. lati folium (7). 

Not so 6. 

6. Substance very rigid 7. 

Substance not rigid 8. 

7. Kamuli few, short, obtuse, attenuate at the base ... G. sesquipedale (8). 

Kamuli numerous, attenuate at the apices G. aU&nuatum (5). 

8. Bamuli minute, divaricate, crowded towards the 

summit of the frond G. aculeatum (3). 

Bamuli opposite or alternate, patent, obtuse, 

clothing the frond G. corneum (6). 


The variability is so great that identification of varieties can 
be accomplished only by careful comparison with the t 3 rpe 
specimens. No attempt has been made to separate them in the 
key. 

1. G. crinale J. 6 . Agardh {<?. corneum var. crinale auct,). 
Lat. crinalis, pertaining to hair. — -Fronds csespitose, dark purple, 
2*5-7*5 cm. long, primary axis procumbent, from which arise 
erect, sub-terete, once or twice pinnate branches ; pinnse 
distichous, alternate, short, patent, acute, often pinnatifid. 
Tetrasp. cruciate in thickened subspathulate or pinnatifid apices. 

Forming tufts on rocks and stones at low- water mark. Not 
uncommon. 

var. lubricum Hauck {Acrocarpus luhricus Kiitz.). — Tufts 
2-3 cm. high, thalius lOO-SCOju. thick, terete or flattened, sparsely 
branched, apices of the sterile branches attenuate. Cystoc. 
forming oval swellings in the branchlets ; tetrasp. and antherid. 
in swollen branchlets. Rare ; Dorset and Sussex. 


Gelidium 


Geltdiacejs 
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var. spathtdatum Hauck [Acrocarpus spathulatm Kiitz.).— 
Tufts 2~5 cm. high, very dense; thallns 200-500jLt broad, 
branching usually alternate, rarely opposite, simple or pinnate 
pinnse spindle-shaped or more elongated. Bare; Devon and 
Bute. 

var. polycladum Hauck {Gelidium polydadum Kiitz.). — Thick 
tufts 1-2 cm. high ; thallus filamentous. Bare ; Dunbar and 
Cumbree. 

2. G. pusillum Le Jol. {G. corneum var. clavatum Grev. and 
var. ccespitosum J. G. Agardh). Lat. pusillus, very small. — 
Frond capillary, between cartilaginous and membranous, 
decumbent, creeping ; ramuli inversely lanceolate or ovate, 
markedly attenuate at the base, alternate or irregularly arranged. 

Common in the south of England, much rarer in Northern 
England and Scotland. 

3. G. aculeatum Batt. {G. corneum vex. aculeatum Grev.). 
Lat. aculeatus, prickly. — ^Frond compressed, very thin, very 
regularly pinnate, pinnae divaricate, irregularly divided and set 
with minute, divaricate, subulate ramuli, crowded towards the 
summit of the frond. 

Bare ; widely distributed. 

var. abnorme Batt. {G. corneum vax, abnorme Grev.). — 
Frond compressed, irregularly branched; branches and pinnae 
producing at their extremities little tufts of partly deflexed 
ramuli. Bare ; Cornwall, Devon and Bute. 

4. G. pulchellum Kiitz. Lat. pulchellus, beautiful little. — 
Frond capillary, compressed, bi-tripinnate ; pinnae between 
linear and clavate, obtuse. 

Bare ; widely distributed. 

var. setaceum Batt. (G. corneum var. setaceum Kiitz.). — Angles 
less widely divergent than the type. Bare ; Galway and Channel 
Islands. 

var. claviger Batt. {G. corneum var. clavigerum Grev. ) . — Frond 
subcylindrical, capillary, irregularly divided ; the penultimate 
ramuli or pinnulae obovate, clothed with numerous minute 
branchlets. Bare; Dorset and Cork. * 

5. G. attenuatum Thur. (G. corneum var, aUenuatum 

Hook.). Lat. reduced.— Frond 10-20 cm. long, very 

rigid, reddish purple, csespitose, branched almost from the 
base ; branches pinnate, compressed, apices gradually attenuate ; 
ramuli 2-3 mm. long, linear-lanceolate ; secondary ramuli 
distichous, sub-opposite, filiform, acute. Fructification unknown. 

Bare; Devon and Dorset. 

var. confertum Batt. (G. corneum YB>T: confertum Grev.). — 
Frond compressed, repeatedly pinnate : pinnas and pinnulae long, 
very thin, acute and irregularly divided. Bare ; widely 
distributed. 

6. G. corneum Lamour. Lat. corneus, horny. — Frond 
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Rhodophyce^ 


Gelidium 



between cartilaginous and horny, somewhat flattened, distichous ; 
branches linear, attenuate at each extremity, pinnate or bipin- 
nate ; pinnules opposite or alternate, patent, obtuse. 

On rocks, from the verge of high-water mark to the extreme 
of low water and at greater depth ; often in tide-pools shaded 
by other alg^, and near the entrance of caves. Not uncommon ; 
wddely distributed. 

7. G. latifolium Born. {G, corneum var. laiifolium Grev., var. 
^ditmula Kxitz.). Lat. lotus, broad ; folium, leaf. — ^Frond broad, 
nearly fiat, pinnae linear-lanceolate ; mostly simple, set with 
numerous, short, setaceous pinnae. 

Probably not uncommon ; widely distributed. 



Fig. 160. — Qelidium latifoUiim ’Bovn. A. "R 

showingtetrasporani (x 260); C. 

oXolel ( X® r cystocarp ^th twc 

ostioles (X oO) , E. Carpospores and adjacent filament ( x 260). 


var. hysta Hauck (O. corneum var. hystrix J. G. Agardh).- 
Tnallus usually compressed ; the lower parts or the whole plar 

elongated lateral hranche; 
often opposite, the whole thallus being clothed with ramu 

Dorser bi-lateraUy arrangec 


'^ar- iMcinicdum Kiitz.) ■ 

More lacimate than the type. Very rare; Devon. 

•prr.IT‘ v-ar. fiexuosum Harv ) ■ 

Frond rather broad, flat, very flexuose, pinnate or sub-b^St 


Gelidium 
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pinnae curved, attenuate at each end, subulate. Very rare ; 
Cornwall and Devon. 

8. Gr. sesquipedale Thur. {G, corneum var. sesquipedale 
Grev.). Lat. sesquipedalis, one foot and a half in length. — 
Frond rigid, 10-20 cm. long, slightly compressed or flat, linear, 
tripinnate ; pinnae attenuate at the base : ramuli linear, oblong, 
short, obtuse. 

Rare ; Devon. 

9. G. melanoideum Schousb. Gr. black-looking. 

—Frond compressed, horny, brownish black, violet-black when 
dry ; branching pinnate, corymbose in the upper parts ; ramuli 
sub-opposite. Fructification in swollen cylindrical apices, 
obtuse, borne in tufts. Distinguished from other species by 
the small number of intercellular filaments which develop in 
the tissue. 

Very rare ; Dorset. 

var. filamentosa Schousb. — ^Fronds with elongated capillary 
branches. Very rare ; Sussex and Northumberland. 

Species inquirenda, 

G. toralosum Kiitz. — Plant 5-8 cm. in height. Fronds lax, 
very narrow, flat, irregularly tripinnate or much divided above ; 
pinnae opposite, patent, with constricted articulations. Cystoc. 
borne on terminal swollen branches. 

Guernsey. 


2. PTEROCLADIA J. G. Agardh 
(Gr. pteron, a wing, and klados, a branch.) 

Thallus compressed, pinnately branched, when young having 
a conspicuous central axis, later often becoming tufted. Thallus 
consisting of a central siphon, surrounded by a loose parenchy- 
matous tissue; cells becoming smaller near the periphery, 
being finally bounded by a superficial layer of monihform cells 
at right angles to the surface. Cystoc. in the thallus, having 
only one loculus and one ostiole ; antherid. developed from the 
surface cells ; tetrasp. near the apices of the branchlets, cruciate, 
formed in the cortex. 

Differing ivom. Qelidium in having only one loculus and one ostiole in 
the cystoc. 

P. capillacea Born. [Gelidium corneum ybxb, capillaceum, 
uniforme Biid pinnatum Grev.). luSbt. capillus, hair.— Thallus 
in tufts, 5-15 cm. long, compressed, 3 or 4 times pinnately 
branched, the smaller branches often attenuate at the base. 

On rocks, from high-water mark to extreme low- water mark 
and deeper ; often in places shaded by other algae or overhanging 
rocks. Not uncommon ; widely distributed. 


Ehodophyce.® 


Pterocladia 


2f)G 



cajnllacea Bom. f ; ; 15 . irans. sect, 

t iallus showing spermatia (x 440); C. Trans, sect, of cystoc^ 
showing single ostiole (x 60) ; I). Carpospores (X 160) ; E. Apex 
branch with tetraspores ( x 60). ^ 


Family II.— WRANGELIACEiE 

Thallus filamentous with monosiphonous axis, corticate or 
ccorticate. C^stocarps oval or pear-shaped, with a pericarp or 
surrounded only hy loose filaments. 


Atradopliora 


WRANGELIACEiE 
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1. ATRACTOPHORA Crouaii 
(Gr. airaktos, spindle, and jp7^oreo, I bear.) 

Frond filiform, branched, subgelatinons, formed of articulated 
filaments ; branches bearing ramuli, their apices clothed with 
whorls of dichotomous fibrillse. Axis consisting of a large 
articulated central siphon and a cortical layer formed of many 



Fig. 1C2. — Atractophom hyp>midc8 Crouan. A. ( X f ) ; B. Hamulus 
(X 60) ; C. Section of thallus ( X 45) (after Bornet and Thuret) ; 
D. Antheridia ( X 300) ,* E. Cystocarp ( X 300). 
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EH0D0PHYCE.g3 


Atractophora 


rows of articulated cells 10-12 times smaller in diameter than the 
axial tube. Cystoc. formed at the base of the whorled filaments, 
the latter when fertile being attenuate at each extremity ; spores 
small, numerous, pyriform. 

A. hypnoides Crouan. — ^Frond clear red, 6-12 cm. long, 1-3 
mm. in diameter at the base, attenuate towards the apex, filiform, 
branched, the branches pyramidal; ramuli alternate, nearly 
opposite or vertieillate, incurved or straight. 

Very rare, occurring on other algse. Devon, Dorset, and the 
Channel Islands. 



B. Portion with cystooarps 
(X 30oj. 300); D. Spermatia near apex of branch 


Naccaria 


Wbangeliace^ 


269 


2. NACCARIA Endl. 

(After Aloysio Fortunate Naccari, Italian botanist.) 

Tballus gelatinous, consisting of a central axis and numerous 
branches irregularly arranged, themselves bearing secondary 
branches and ramuli attenuate at base and apex. Cystoc. oval 
or elongated, traversed by a central axis bearing the sporogenous 
filaments ; antherid. in dense groups, near the apices of the 
branches ; tetrasp. unknown. 

N. Wigghii Endl. After Mr. Lilly Wigg, English algologist.— 
Thallus bright rose-red, 5-30 cm. high, pyramidal in form, 50-1 00/r 
thick in the smallest branches, 1-2 mm. in the largest ; ramuli 
1-4 mm. long, clothing main axis and branches. Thallus 
consisting in trans. sect, of one central ceD, and a wide band of 
loosely arranged colourless cells, bounded by a zone of small 
assimilative cells. 

On rocks, at and below low-water mark. Rare ; widely 
distributed. 

3. BONNEMAISONIA C. A. Agardh 
(After Theophile Bonnemaison, French naturalist.) 

Thallus filamentous, terete or compressed, much branched, 
the branches margined with distichous, subulate, alternate 
ramuli ; composed of one thin- walled central siphon and two 
or more lateral ones, surrounded by a single row of large thin- 
walled cells, bounded by a layer of small cells diminishing 
centrifugally and forming the outer assimilative layer. Cystoc. 
elongated or almost egg-shaped with a terminal ostiole, shortly? 
stalked ; antherid. on the branches in lateral groups. Tetrasp. 
unknown. 

Ketj. 

Pinnse of two kinds B, liainifera. 

Pinnae of one kind B. asparagoides, 

B. asparagoides C. A. Agardh. — Fronds soft, crimson, 
soHtary or tufted, 10-30 cm. long, usually compressed, rarely 
cylindrical ; central axis prominent, bearing alternate, closely 
packed, patent branches, longest below, giving the frond an ovate 
outline ; lower branches similar to the main axis, furnished with 
a second, third, or even fourth series of lesser branchlets, upper 
branches less divided ; the whole frond clothed with alternate 
ramuli. Cystoc. on the branches opposite the ramuli, stalked, 
ovate, with terminal ostiole. 

On rocks, near low-water mark, and at greater depth. Rare ; 
widely distributed. 
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Fig. 164.— Bo?inemai6Wia asparagoides C. A. Agardh A ry M- n 
Portion with spermatia (x 35) ; 0. Spermatia (x ko) • D Portion 
with cystooarps ( x 35) ; E. Single cystocarp ( x 65). ‘ ^ 

Harv. Frond capillary, terete; ramuli very 

B. tonifera ^at. hamus, a hook ; fero, 1 bear — 

Frond deep red, filiform, 6-7 cm. long, pinnately branched 
branches and ramuh alternate; ramuli 5 mm. long, of two 
kincfe, some pmnulate, some inflated, apices hooked. Cvstoc 

pediceUate, alternating with the ramuli. '-y^^roc. 

Very rare ; Cornwall, Devon and Isle of Wight. 


Oloiosi])lionia 


Gloiosiphoniacej3 
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Order III— CRYPTONEMIALES 

Auxiliary cells present in the cystocarp, but their function 
is not solely nutritive as in the Gelidiales, 

Family I.— GLOIOSIPHONIACAiE 

Oarpogonial branch and auxiliary organ united into a pro- 
carp which originates as a solitary cell from one of the vegetative 
branches springing from the central axis. No special pericarp 
and cystocarpic pore developed. 
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GLOIOSIPHONIA Carm. 

(Gr. gloios, viscid, and siphon, a tube.) 

Frond gelatinous, tubular, cylindrical, attenuate at the 
extremities, formed of a peripheral zone of longitudinally elon- 
gated interwoven cells, bounded externally by a layer of short 
horizontal, branched, moniliform filaments. Cystoc. attached 
to the base of the moniliform filaments, spherical ; tetrasporane 
cruciate, at the summit of the cortical filaments. r &• 

G. capillaiis Carm. — Several fronds arising from the same 
toe, clear rosy-crimson, tender, gelatinous and slippery 7-5- 
SO cm. long, cyhndrical, with conspicuous main axes ’ each 
attenuate at base and apex, naked below, clothed above with 
lateral branches, bearing several series of branchlets and 
numerous small setaceous ramuli. Outhne of the frond ovate- 
oblong, rather bushy ; branches and ramuli all attenuate at the 
extremities. Frond tubular, particularly in the older parts. 

branched, sporogenous, radiating filaments 
■without pseudoparenchymatous wall ; frequently forming small 
protuberances on the filaments ; antherid. terminal on the 
cortical filaments ; tetrasp. on the cortical filaments. 

On rocks, in pools near low- water mark; frequently cast 
ashore. Occurrence uncertain, abundant at irregular intervals 
in some locahties ; widely distributed. ^ 

Family II.— GRATELOUPIACE.F] 

lhallus differentiated into a denser cortex and a laxer fila- 
mentous meduUa. No procarp present; carpogonium and 
'TSan de-veloped in separate branched structures 
ongmating from the inner cortical cells. Cystooarp opening by 
a pore, tetrasporang cruciately divided. ^ ^ 


1. GrRATELOTIPIA C. A. Agardli 
(After J. P. P. Grateloup, a French botanist.) 
riiallus compressed, dichotomons or primately branched 

the surface of the 

ewft ^ co^iposed of a central tissue of sm all 

elongated anastomosing filaments, bounded on the outside by 
a zone of dichotomous, moniliform ceUs, arranged at right angles 
to the surface, diminishing in size towards the exterior^ Cystoc 
sunk in the thaUus or forming smaU protuberances; tetra- 
sporang. borne between the outer moniliform cells, cruciate. 


Grateloupia 


Geateloubiaob^ 
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Key. 


1. Tliallus simple or dichotomously branched 2. 

Tiiallus pinnately branched G. filicina ( 1 ). 

2. Thalhis simple 3. 

Thalins dichotomous 4. 

3. Frond 1-2 cm. long ; on rocks at extreme 

low water G. minima (3). 

Frond 5-12 cm. long ; where fresh water runs 

into the sea G. filicina {!). 

4. Thallus 3-7 cm. long ; fastigiate at the tips ; 

where fresh water runs into the sea G. dichotorna (2). 

Thallus 1-2 cm. long ; on rocks at extreme 

low- water mark G. minima (3). 


1. G. fOicina C. A. Agardh. Lat. fern-like. — Plants 

dark violet or blackish green, tufted, 5~12 cm. long ; thallus 
linear, attenuate at each extremity, 1-4 mm. broad, rarely 
simple, usually pinnately branched, the branches sometimes 
bearing a second series of pinnate branchlets ; branches and 



Fig. lid(S.—Gratclotvpia filicina C. A. Agardli. A. ( X §) ; B, Portion 
(X 9) ; C. Surface view of tetraspores ( X 300). 

branchlets sometimes irregular or unilateral in arrangement, 
always attenuate at base and apex. Tetrasporang. oval, cruciate, 
formed in the moniliform cells of the outer layer. 

On rocks where fresh water runs into the sea. Rare ; Wales, 
Somerset, S. England and Channel Islands. 
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Gratelouqna 

Halymenia 


2. G. didiotouiR J. G. Agardii. — Tlialius violet-purple, 
cojupressed linear, 3-7 cm. long ; gregarious, simple belowj 
dieliotomous above, fastigiate ; apices unequal, sub-palmate; 
segments linear, patent or somewhat erect, about 2 mm. broad’ 
attenuate upwards. Cystoc. in groups, 4-6 together, in the 
middle and upper segments ; tetrasp. in the outer layers. 

On rocks where fresh water runs into the sea. Rare • 
Somerset, Cornwall and Devon. ’ 

3. G. minima Crouan. Lat. minimus, least. — Rrond violet- 
purple, 1-2 cm. long, simple or branched, somewhat incurved 
compressed, lanceolate, attenuate at the apex or obtuse. Cystoc! 
in the swollen apices of the frond. 

Oil rocks at extreme low water. Very rare ; Devon. 

2. HALYMENIA C. A. Agardh 
(Gr. lials, the sea, and humen, a membrane.) 

Thallus terete, compressed, or flat, variously branched 
gelatinous or fleshy, consisting of branched, elongated, anasto- 
mosing hlaments in the centre, bounded by a zone of roundish 
or oval cells, smallest near the periphery. Cystoc. in the outer 
layers ot thallus; tetrasporang. scattered in the outer layers 
cruciate. ^ ’ 

H. latifolia Crouan. Lat. lafm, broad ; folium, leaf.— Thallus 
flat, simple 15-40 cm. long, 4-12 cm. broad, firm, very much 
attenuate at the base, attached by a small disc to corallines. 

V cry rare, obtained only by dredging ; Co. Antrim. 

FamUy III.— DUMONTIACEJi 

Thallus with terminal cell growth. Procarp absent. Carpo- 
gonimn and auxiliary cell occurring on specifically developed 
separate multicellular branches. Gonimoblast entirely enclosed 
111 iooise thallus tissue. Pericarp and ostiole absent. 

1. DUMONTIA Lamour. 

^ (After G. L. M. Dumont de Courset, French botanist.) 

Thallus cylindrical or compressed, irregularly branched 

which may themselves bear similar branohlets, attenuate at 
their extremities, tubular, at least in the lower parts formed 
bound£fT^®r- elongated anastomosing filaments, 

»« *te iimct side of the outer 
ajers , tetrasporang. cruciate, scattered in the cortical laver • 
on separate individuals. oortrcai layer . 
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Fig. 167 . — Halymenia latifoUa Crouan. A. (X J) ; B. Section of tballus 
with cystocarp ( X 60) ; C. Cystocarp ( x 300). 

D. incrassata Lamoiir. {Dvmiontiafiliformis Grev.). Lat. incms- 
satusy thickened.— Fronds varying in colour from pale yellowish 
to dull purple, membranaceous, gelatinous within ; solitary or 
tufted, 2-5-50 cm. long, cylindrical or compressed, tubular, 
with a conspicuous main axis bearing alternate or irregularly 
placed lateral branches, which may themselves bear similar 
branchlets ; axis and branches attenuate below, gradually 
attenuate above, more or less waved, flexuous, usually un- 
equally distended. Cystoc, abundant in summer, on the inner 
side of the tubular thallus ; tetrasp. borne in the outer layers. 

On rocks and stones at about half -tide level. Common ; 
widely distributed. 

var. ciispata Eatt. — -Frond broad, compressed, waved, 
curled and twisted. In places exposed to tidal currents. Not 
uncommon; widely distributed. 
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Fig. 108,— Dufmntia incrassata Lara. A, ( X |) ; 
portion of thallus bearing tetraspores ( x 170) 
portion bearing cystocarps ( X 170). 


B. Longit. sect, of 
C. Longit. sect, of 


2. DUDRESNAYA Bonnem. 

(After Dudresnay de St. Pol de Leon^ French soldier and 
collector.) 

_ ThaUus cyUndrical, much branched, gelatinous, soft c 
sistmg when young of a simple, articulated filamentous a 
bearing whorls of dichotomous ramuli ; when older formed c 
polysiphonous central filament and densely set whorls of ram 
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Cystoc. near the base of the horizontal ramuli, small, oval ; 
tetrasporang. oval, zonate. 

D, verticillata Le Jol. (D. coccinea Grouan). — Fronds crimson, 
gelatinous, from 15-25 cm. long, much branched and bushy, 



Pig. 169 . — Dudresnaya mrticillata Le Jolis. A. ( X | ) ; B. Portion bearing 
tetraspores ( X 33) ; C. Zonate tetraspores (x 300); D. Portion 
bearing cystocarps ( X 33) : E. Cystocarps ( X 300); F. Filaments 
bearing antheridia ( X 430). 
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B.HOBOFHYCEiK 


Dudresnaya 


witli a coiispicuoiLs central axis closely set with lateral branches 
or divided near the base into several axes, set with alternate 
patent branches, the longest below ; branches bearing 2, 3 or 
4 series of branchlets, either dense or sparse ; branches appear- 
ing moniliform in young plants, cylindrical in older ones, owing 
to the more densely packed whorls of ramuli, which are many 
times dichotomous ; cells somewhat clavate, much smaller than 
the axis. Cystoc, oval, attached to the base of the ramuli ; 
antherid. on the tips of the ramuli ; tetrasporang. terminal on 
the horizontal ramuli. 

On rocks near low- water mark or in deeper water. Hare; 
widely distributed. 


3. DILSEA Stackh. 

(Bkom DUs, the Gaelic name of an edible alga.) 

Thallus flat, leafy, markedly attenuate below, composed of 
a thick central portion formed of elongated anastomosing fila 
ments, and a dense outer layer formed of moniliform dichotomous 
filaments, perpendicular to the surface. Cystoc. spherical, 
formed in the medullary tissue ; tetrasporang. oval, cruciate, 
formed at the base of the peripheral layer. 

D. edulis Stackh. {Iridcea edulis Harv.). Lat eduUe, 
edible. — Numerous fronds arising from the same base, dark red, 
cartilaginous, somewhat fleshy, 15-30 cm. or more in length, 
5-15 cm. broad in the widest part, very much attenuate below, 
expanding above into a flat, simple, obovate frond, obtuse and 
rounded at the apex, usually split, eroded or covered with 
marine animals. Cystoc. in the medullary tissue, visible as dark 
spots on the frond ; antherid. on the outermost cells ; tetra- 
sporang. at the base of the peripheral layer, in an almost con- 
tinuous band. 

On rocks near low- water mark. Common; widely dis- 
tributed. 

This plant is far from variable in form, but was for many years confused 
witli Rhodymenia palmatay which is edible and forms the “Dulse” of 
Boot land and Ireland. It is said to have been eaten by Cornish fishermen, 
but has not been as much in favoui* as the more membi'anaceous Dulse. 
The fronds impart a pink colour to fresh water in common with 
mcnia jjahnata, Callihlepharis jiibata and other alga^ with broad flat 
fronds. It is possible that the rouge used by the ladies of ancient Greece 
and Bom© was obtained from this species, as suggested by Batters (“ Marine 
Algse of Berwdck-on-Tweed ”). The word Fucus came into use in England 
to designate eo.smetie pigments in general, and is frequently used by Eliza- 
bethan dramatists : 

“ Zit?. How do I look to-day I 

Eud. Excellent clear, believe it. This same fucus was w^ell laid on.” 

Bek Jonsok, Sejamis, II. 1. 
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showing tetraspores ( X 33) ; G. Tetraspores ( X 300). 

Family IV.— NEMASTOMAGEJ5 

Procarp absent, primitive carpogonial branch outwardly 
directed, normally generated vegetative cell assuming the 
function of an auxiliary cell. 
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Rhodophycejs 


Cahsiphonia 


1. CALOSIPHONIA Crouan 
(Gr. kalos, beautiful, and siphon, a tube.) 

Frond almost cylindrical, branched, monosiphonous in the 
centre, each articulation bearing a median whorl of 4 cells, 
criiciately placed, from which dichotomous filaments extend 
to the periphery, diminishing in size centrifugally, traversed 



Pig. 171 . — Galosiphoniamrmicuktris Sehmitz. A. Plant ( X |) ; B. Portion 
of thallus with cystocarps ( X 33) ; C. Trans, sect, of thallus with 
cystocarp ( x 300) ; D. Trans* sect, of thallus showing median whorl 
of four cells arising from the central siphon ( x 150). 
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at intervals by longitudinal anastomosing filaments. Thallus 
bounded externally by a pseudoparenchymatous layer of small 
closely packed moniMorm cells. Cystoc. spherical, at the base 
of the outer pseudoparenchymatous layer. 

C. vermicularis Schmitz (C, finisterrce Crouan). Lat. 
vermicula, a little worm. — Disc-like attachment from which 
arises an almost cylindrical, alternately branched, rose-red, 
gelatinous, slippery frond, 3-8 cm. in length ; branches sometimes 
bearing a second series of branchlets; articulations visible, but 
not very sharply marked ; branches of all series alternate 
at the apices. Cystoc. at the base of the outer layer, in the 
branches. 

Usually in deep water. Very rare ; Dorset and Channel 
Islands. 

2. SCHIZYMENIA J. G. Agardh 
(Gr. schizo, to divide, and humen, a membrane.) 

Thalhis flat, leafy, sessile or shortly stalked, more or less 
gelatinous, entire or irregularly lobed, consisting of a central 
portion of somewhat elongated anastomosing filaments, and 
a limiting layer of small cells arranged in rows perpendicular 
to the surface. Cystoc. spherical, in large numbers in the outer 
part of the central medullary tissue ; tetrasporang. zonate, in 
the outer layers. 

S. Dubyi J. G. Agardh {Kallymenia Dubyi Harv.). After 
J. E. Duby, French botanist .—Attached by a small disc, shortly 
stipitate, soon expanding into a full, deep red, membranaceous 
leafy frond which pales, thickens, and becomes more cartilaginous 
with age, 15-30 cm. long, 7 •5-12*5 cm. broad, oblong, more or 
less obovate, somewhat undulate at the margin, simple, obtuse, 
tapering below. Cystoc. appearing as minute spots in the 
frond, in the central tissue near the dense cortical layer. 

On rocks and stones, between the tide-marks, in land-locked 
bays. Very local ; Ireland. Cornwall, Devon and Channel 
Islands. 

3. PLATOMA Schmitz 
( ? Gr. pZaie, oar-blade.) 

Frond more or less compressed, dichotomous or irregularly 
branched, sometimes proliferous from the margin, fleshy, 
gelatinous. Centre of the thallus formed of narrow elongated 
cells, cortical layer formed of anticlinal rows of cells becoming 
progressively smaller towards the exterior of the thallus . Cystoc . 
small, formed in the cortical layer, spores escaping through an 
ostiole ; tetrasp. cruciate. 
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Fig. 172 . — Schizymemia Duhyi J. G. Agardh. A. ( x f ) ; B. Trans, 

sect, showing tetraspores (X 30); C. Surface view showing tetra- 
spores (X 300); D. Individual tetraspores (X 000); E. Trans, 
sect, showing cjstocarp ( x 200) ; F. Carpospores ( X 300) ; 
G. Surface of cystoearpic thallus ( X 200). 
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Key. 

Plants as much as 25 cm. long, marginal prolifera- 
tions from 3-5 cm. long F,nbarginifera 

Plants small and slender, scarcely more than 2*5 

cm. long, vermiform P.Bairdii 


P. marginifera J. G. Agardh. — Frond bright red, fleshy, 
gelatinous, monoecions, flat, divisions lanceolate or cuneate, 
margin often proliferous. As much as 25 cm. long, often con- 



Fig. 173 . — Platoma niairjinifera J. G. Agardli. A. ( X :jr) ; 15* Trans, 

sect, of thalius with cystocarps (X 33) ; C. Oystocarp (X 300), 

siderably shorter, attached by small disc, 22-”24 mm. broad 
in the centre, attenuate at the apex, entire or cut into segments, 
subdichotomous ; marginal proliferations 3-5 cm. long, attenuate 
at each extremity. 

Very rare ; Cornwall. 
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RHODOPHYCEJ3 


Platoma 


P. BaMii Kuckuck {Helminthocladia Hudsoyii Batt., non 
J. G. Agardh). After Prof. Baird of the United States Fish 
Commission. — Fronds purplish red, gelatinous, about 10 cm. 



Fig. 174 . — Flatoma Bairdii Kuckuck. 


long, 2*5 cm. broad at the base, vermiform, once or twice dicho- 
tomously branched, axils acute, apices attenuate. Tetrasp. on 
the tips of the peripheral filaments. 

Very rare ; Northumberland. 

4. HALARACHNION Schmitz 
(Gr. hals, the sea, and arachne^ a spider.) 

Thallus compressed or flat, entire or divided, often 
proliferous, consisting of a thin cortical layer of small compact 
cells, the whole of the central portion being traversed by thin 
filamentous strands, widely spread. Cystoc. spherical, on the 
inner side of the cortical layer ; antherid. in the outermost cells. 

H. ligulatum Kiitz. {Halymenia ligulata C. A. Agardh, 
var. genuinum Hauck). Lat. ligulatus, strap-shaped. — ThaUus 
usually 10-30 cm. long, fiat, ribbon-like, 0-5-4 or even 10 cm. 
broad, usually very proliferous. 

Bare mostly confined to S. England and S. Ireland. 

var. dichotomum Harv. — Frond 15-20 cm. long, very narrow, 
compressed, many times irregularly dichotomous, the divisions 
of nearly equal breadth, gradually narrower towards the 
acuminate extremities. Not uncommon ; Padstow, Yarmouth 
and Jersey. 

var. latifolium Harv.— Deep red, 30-50 cm. long, 5-10 cm* 
wide, flat, stipitate, wedge-shaped, simple, forked or irregularly 
palmate. Bare ; S. England, Kirkwall, and W. Ireland. 

var. ramentaceum Harv.— 30-35 cm. long or more, 1*75 cm. 
broad, compressed, gelatinous, divided into 3 or 4 main branches 
bearing simple or occasionally forked branchlets, constricted 
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below, attenuate above, cylindrical or nearly so. Sidmoutii 
and Brighton. 

var. aciculare Hauck. — Thallus 5-10 cm. long, terete or 
flattened, lower half 1-3 mm. thick, upper segments as little 
as 400 jic thick. Rare; S. England, Kirkwall, and Channel 
Islands. 



Fig, 11 5. -^HalaracJinion ligulatum Kiitz. A. (x J) ; B. Portion of 
cystoearpic thallus ( X 6) ; C. Trans, sect, of same (X 33) j I) 
Gystocarp ( X 150) ; JE. Antheridia ( X 600). 
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RHODOPHYCEiE 


Furcellaria 


5. FURCELLARIA Lamoiir. 

(Lat. furcula, a little fork.) 

Fronds attached by branching rhizoids, cylindrical, repeatedly 
dichotomous, solid, cartilaginons, ultimate pairs of branches 
attenuate at their apices ; consisting of a medullary central 
portion formed of elongated anastomosing filaments, and a 



Fig. 170 . — Furcellaria fmtigiata Lamoiir. A. (x J); B. Trans, sect, 
of tetrasporic thalhis (X 33); C. Longit. sect, of same (X 33); 
D. Portion of same ( X 90) ; E. Trans, seot. of cystocarpic tbalius 
( X 33) ; F. Longit. sect, of same ( X 33) ; G. cS^stocarp ( X 90) ; 
H. Antheridia(X 416). 
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wide band of cortical tissue, the latter consisting on the inside 
of roundish or oval cells, loosely packed, on the outside of 
compact rows of dichotomous filaments arising from a zone of 
elongated ellipsoidal cells, arranged at right angles to the surface. 
Gystoc. and tetrasporang. in siliculose terminal ramuli ; cystoc. 
globose, in the inner cortical tissue; tetrasporang. zonate, 
pyriform, elongated, in the inner cortical tissue ; antherid. 
borne on the surface of the frond arising from the outer 
layers. 

F. fastigiata Lamour. — Fronds dark brownish red, gelatinous, 
arising from tangled branching rhizoids, densely tufted, 10-20 
cm. long, filiform, cylindrical, undivided near the base, many 
times regularly dichotomous above, angles acute, apices of the 
branches of equal length, lanceolate, tapering to a fine point ; 
ultimate ramuli fertile, shed annually. Plants dioecious. 

Common ; widely distributed. 

Distinguishable from Poly ides rotimdus by the smaller angle of the 
branches, and tli© foriii of the attachment organ, branched attachment 
rliizoids replacing tlie compact disc of Polyidcs. 


Family V.— RHIZOPHYLLlDACEiF 

Difiering from the Dumontiaceae by the concentration of the 
reproductive organs into nemathecia. Tetrasporang. cruciately 
divided. 

POLYIDES C. A. Agardh 
(Gr. polus^ many, and idios^ the same.) 

Plants dioecious, attached by a basal disc ; fronds cylindri- 
cal, dichotomous, solid, cartilaginous, consisting of a central 
medullary tissue formed of longitudinally elongated and anasto- 
mosing filaments, and a wide band of cortical tissue, the inner 
part formed of oval loosely-packed cells, the outer of closely- 
packed cells in transverse series, becoming smaller centri- 
fugally. Cystoc. and antherid. forming swollen spots on the 
branches ; tetrasporang. cruciate, immersed among the peripheral 
filaments. 

P. rotundus Grev. — Fronds densely tufted, dark brownish 
red, cartilaginous, 10-20 cm. long, attached by a flattened disc, 
1-75 cm. or more diam., cylindrical, undivided at the base, many 
times dichotomous above, the axils rounded ; apices somewhat 
attenuate, of equal length. Cystoc. and antherid. forming 
wart-like protuberances on the branches, oval or cylindrical ; 
tetrasp. in the upper branches, deeply sunk. 
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Ehodophyceje Pohjides 


On rocks in pools, between the tide-marks, perennial. 
Common ; widely distributed. 



I<lg, 177. — -Polyides rotundus Grev, A. showing nemathecia ( X | ) ; B, Trans, 
sect, of tetrasporic thalliis ( X 33) ; C. Portion of same ( X 300) ; D. 
Trans, sect, of antheridial thallus ( X 33) ; E. Portion of same showing 
antheridia (X 300) ; F. Trans, sect, cystocarpic thallus ( X 33); 
G. Cystocarp (X 300). 


FamUy VI.-^SQUAMAEIACEiE 

Growth by a smgle apical cell. Carpogonial branch and 
auxiliar}^ branch separated from one another; procarp absent. 
Tetrasporarig. cruciate. 
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1. RHODODISCUS Crouan 
(6k. red, and disc,) 

Thallns flat, encrusting margin lobed, attached by the 
under surface ; rhizoids absent ; basal layer formed from a 
series of cells united into a pseudoparenchymatous tissue ; 

' erect filaments loosely coalescent. Cystoc. unknown ; tetrasp. 



Fig. 178 * — Bhododiscus pulcherrimus Crouan. A. Growing on shell { X i) ; 
B. Trans, sect, of thallus ( X 60); C. Surface view (xBO) ; D. 
Same showing tetraspores ( X 416) ; E. Trans, sect, of thallus (X 416) ; 
F. Same with tetraspores ( X 416) ; G. Tetraspores ( X 600). 

in irregular sori on the surface of the frond; tetrasporang. 
cruciate, paraphyses absent. 

R. pulcherrimus Crouan. Lat. pulcherrimus, most beauti- 
ful —Frond rose-red, disc-like or irregular, 3-8 mm. diam., 

u 
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thill, slightly thickened in the centre, margin lobed or laciniate, 
erect filaments radially placed. Tetrasporang. ohovate in 
terminal cells of vertical filaments. 

On shells and fragments of pottery. Obtained only by 
dredging. Very rare ; Devon. 

2. PETROCELIS J. G. Agardh 
(Gr. petroSy a stone, and kelis, a stain.) 

Thallus horizontally expanded, more or less gelatinous and 
coriaceous, adhering closely to the substratum ; vertical filaments 
united below, held together above by a gelatinous substance. 
Cystoc. on the vertical filaments, elongated or irregularly lobed ; 
tetrasporang. cruciate or irregularly divided, spherical, inter- 
calary in the erect filaments. 


Key. 

One tetrasporang. in a single filament P. cruenta. 

Six, eight or more tetrasporang. in a single filament .. P. Hennedyi. 


P, cruenta J. G. Agardh {Gmoria pelUta Harv., non 
Lyngb.). Lat. cruentus, blood red. — Forming smooth, glossy, 



Fig. 179 . — Petrocelis cruenta J. G. Agardh. A. Section of thallus { x 28) ; 
B. Single filaments with tetraspores ( X 400). 

brownish red patches, circular or lobed, tenacious, very elastic, 
0*5-1 mm. thick, composed of vertical filaments united in a 
gelatinous substance ; articulations about as long as broad. 
Tetrasporang. solitary, intercalary in the vertical filaments. 

Spreading over the surface of bare rocks, between the tide- 
marks. Not uncommon ; widely distributed. 

P. Hennedyi Eatt. {Actinococcus Hennedyi Harv.). 


Petrocelis 
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After R. Hennedy, Scottish botanist. — Forming glossy, fleshy 
dark purple patches, composed of simple, vertical, parallel 
filaments, firmly united below, but held loosely together above 
by a gelatinous substance. Cytoc. composed of small spores 
placed one above the other in one or more rows on the vertical 
filaments ; tetrasporang. large, cruciate, subquadrate, 6, 8, or 
12 formed in successive cells of the filament. 

On the stipes of Laminaria Jiyperhorea. Common ; Scotland 
and N. England. 

3. CRUORIA Fries 
(Lat. cruofy blood.) 

Thallus encrusting, attached to the substratum by its under- 
side, fleshy, gelatinous, formed of simple or branched, vertical, 
erect, parallel filaments arising from a basal layer. Cystoc, on 
the vertical filaments, elongated, spindle-shaped or irregularly 
lobed ; antherid. terminal on the erect filaments ; tetrasporang. 


lateral, elongated, zonate. 

Key, 

Forming glossy dark red or purple patches on rocks or the 
stipes of Laminaria hyperborea ; articulations of erect fila- 
ments l|-3 times as long as broad C. pellita. 

Colour pale rose ; only obtained by dredging ; articulations of 
erect filaments equal in length and breadth except in the 
middle of the thallus C, rosea. 


C. pellita Lyngb. (non Harv.) (incL C. adhcerens, J. G. Agardh). 
Lat. pellUns, having a skin. — ^Thallus encrusting, as much as 



Fig. 180 . — Cnioria Lyngb. A. Trans, sect, of thallus bearing 

tetraspores (X 132) ; B. Antheridia on short branchlets (x 360). 
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Cruoria 


0-5 mm. thick, forming glossy, dark red or purple, roundish or 
irregular patches ; vertical filaments simple or branched, loosely 
united, easily separable mider pressure ; articulations cylindrical, 
1|~3 times as long as broad, Cystoc. composed of a few large 
spores arranged in one or two rows ; antherid. on short branch- 
lets at the apices of the erect filaments ; tetrasporang. large, 
oblong, lateral on the filaments. 

On rocks or on the stipes of Laminaria hyperhorea. Rather 
rare ; widely distributed. 

C. rosea Crouan {G, stilla Kuck.).— Frond 1 cm. or more in 
diameter, pale rose, thin, gelatinous, adhering by its under 
surface ; basal layer formed of horizontal filaments arranged 
in more or less parallel rows but radiating outwards to the 
periphery, bifurcating several times ; articulations 2-5 times 
as long as broad except near the margin, where they are ovoid or 
angular, 1-2 times their breadth ; erect filaments formed of 
3 or 4 articulations, as long as broad except near the middle of 
the thallus, where they are twice as long. Tetrasporang. ellip- 
tical or clavate, sessile, cruciate, lateral near the base of erect 
filaments. 

Very rare ; obtained only by dredging ; Devon. 

var. purpurea Batt. (0. purpurea Crouan). — ^Tetrasp. lateral 
near the apices of the erect filaments. Very rare ; Devon. 


4. CRUORIOPSIS Zanard. 

(From Cruoria and Gr. opsis, appearance.) 

Fronds encrusting, not calcareous, differing from Cruoria 
in the production of carpospores in chains not in a compact 
mass. Tetrasporang. irregularly cruciate, immersed in the 
substance of the frond, thallus filaments loosely united together. 


Key. 

Tetrasporang. lateral 

Tetrasporang. terminal 


C. gracilis. 
C, HaucMi, 


Q* gracilis Batt. {Plagiospora gracilis Kuck.). — Thallus 
filaments less regularly tapering than those of G. HaucMi. 
Tetrasporang. irregularly divided, lateral on thallus filaments ; 
tetrasp. smaller than those of C. HaucMi. 

On old shells dredged from deep water. Very rare ; Ply- 
mouth. 

C. HaucMi Batt. (Cruoriella armorica Hauck, non 
Crouan). After F. Hauck, German algologist. — ^^Fronds forming 
thin, purplish red encrusting expansions, closely adherent to 
the substratum, roundish or irregular in outline, 1-3 mm. in 
diameter, 50-100p^ thick, the younger fronds frequently over- 
lapping the older ones ; cells at the base of the erect filaments, 


Cruoriojms 
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10-15/x diam. and about as long as broad or slightly longer, 
gradually diminishing in breadth upwards. Tetrasporang. 
immersed in the substance of the frond, 24-30 ja by 15-20/x, 
irregularly divided, terminal on shortened thallus filaments. 

Very rare. On stones dredged from the end of the breakwater, 
Plymouth. 



Fig. 181 . — Cmoriopsis Hanckii Batt. A. Trans, sect, of tliallus bearing 
tetraspores ( x 416) ; B. Surface view ( X 400). 


5. CRUOBIELLA Crouan 
(From the genus Cruoria,) 

Fronds horizontally expanded, crustaceous, adnate to the 
substratum below ; basal cells angular, arranged in contiguous 
rows, forming a pseudoparenchymatous basal layer ; upper 
filaments vertical, loosely packed, gelatinous. Cystoc., antherid., 
and tetrasp. in convex warts on the thallus ; cystoc. consisting 
of a few roundish carpospores, superposed in regular rows or 
irregularly placed ; antherid. borne on branched erect filaments, 
tetrasporang. on the apices of short filaments, elongated ; 
tetrasp. cruciate. 

C. Dubyi Schmitz {Peyssonnelia Duhyi Crouan). After 
J. E. Buby, French botanist. — Fronds dark red or purplish, 
orbicular or lobed, parenchymatous throughout ; cells of the 
thallus a little broader than long. Cystoc. composed of a few 
spores placed one above the other, in one, two or three rows ; 
paraphyses short, composed of a few cells, twice as long as broad 
below, much shorter above ; tetrasporang. almost as long as 
paraphyses; tetrasp. cruciate. 

On the calcareous incrustations of LithotMmnion polymorphum 
near low- water mark, and on the attachment organs of Laminaria 
hyperborea. Not uncommon ; widely distributed. 
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Fig. 182. — Onioridla Duhyi Schmitz. A. Trans, sect, of cystocarpic 
nemathecium (x 132) ; B. Carp, spores (X 600) ; C. Young nemathe- 
cium ( X 132) ; B. Young stages in carpospore formation ( X 600) ; 
E. Trans, sect, of thallus bearing tetraspores { X 132) ; F. Single 
tetrasporangium { X 600). 


6. PEYSSONNEUA Decaisne 
(After J. A. Peyssonnel, French naturalist.) 

Fronds horizontally expanded, sometimes somewhat cal- 
careous, firmly attached by the lower surface, more or less lobed 
and divided, parenchymatous throughout ; fructification in 
external nemathecia on the surface of the thallus, composed of 
slender parallel filaments on which antherid., cystoc. or tetra- 
sporang. are borne ; tetrasporang. oblong, sessile or shortly 
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stalked, tetrasp. cruciate ; spermatia produced in the cells of 
the nemathecial filaments ; cystoc. bearing few spores, the latter 
arranged in rows or on branching filaments. 


Key, 


1. Thallus somewhat lime-encrasted 2. 

Thalliis not calcareous 3. 

2. Monostromatie layer present at the base, 

from which the erect hlaments arise P. Bosenvingii (1). 

Thallus composed at the base of irregular 
angular cells, becoming gradually narrower 
and more rectangular upwards P. Harvey ana (2). 

3. Thallus composed at the base of large cells, 

from which series of oblique, then erect, 

cells arise... P. atropur^mrea {4), 

Zone of obliquely-placed cells absent 4. 

4. Attached by means of rhizoids P. ruhra (3). 

Rhizoids absent P. rupestris (5). 


1. P. Rosenvingii Schmitz. After L. Kolderup Rosenvinge, 
Danish algologist. — Thallus dark purple, crustaceous, lobed, 
adnate to the substratum, as much as 4 cm. diam. and 5 mm. 
or more in thickness, lime-encrusted beneath, except at the 
margin, rhizoids short, thickly covering the base ; composed 
of a monostromatie layer, from which series of erect cells arise, 
subdichotomous, attenuate at the apices, forming a pseudo- 
parenchymatous tissue ; articulations 20-30ja in breadth at the 
base, twice as long as broad ; higher up, almost square. 
Nemathecia not very much swollen. 

On shells and species of LithotJiamnion. Rare ; Cornwall, 
Devon, Dorset and Northumberland. 

2. P. Harveyana Crouan. After W. H. Harvey, Irish 
algologist. — ^Thallus encrusting, lobed, 2-2’5 cm. diam., lime- 
encrusted beneath, closely adnate to the substratum ; composed 
below of large, angular, irregular cells, becoming gradually 
narrower upwards, arranged in regular series ; cells about twice 
as long as broad at the base, becoming almost square near the 
centre. Nemathecia ovate. 

On fronds of Cystoseim, lAthothamnion and other algge. 
Very rare ; Cornwall, Devon and Northumberland. 

3. P. rabra J. 0. Agardh (P. Duhyi Harv. p. p.). — ^Thallus 
brownish or clear red, leafy, membranous, 50-1 60 ja thick, 
2-6 cm. broad, lobed ; when old, lobes superposed forming layers ; 
lower surface clothed with short, simple rhizoids, adhering 
firmly to the substratum ; upper surface often striate with 
concentric zones ; frond composed of one or more basal layers, 
from which erect series of cells arise ; cells I J times longer than 
broad below, diminishing in size upwards and becoming roundish. 
Nemathecia very flat. 
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Oil stipes of Cystoseira, LitJiothamnio7i, shells/ etc. Very 
rare ; obtained by dredging from Devon and Galway, 



Fig. 183. — Peijssonnelia nibra J. G. Agardh. A. (X |) ; B. Trans, sect. 

of thallus showing tetraspores and rhizoids (X 17) ; C. Portion of same 

(X 100). 

4. P. atropurpurea Crouan.— Thallus purplish or brownish, 
1-4 cm. in diameter, difficult to separate from the substratum, 
attached by lower surface and short rhizoids, consisting at the 
base of large cells from which series of oblique, then erect cells 
arise, 2-“3 times longer than broad below, diminishing in length 
upwards. Nemathecia not much swollen, paraphyses formed 
of squarish cells ; tetrasporang. elongated, ovate. 

On rocks in shady places. Very rare ; Cornwall and the 
Channel Islands. 

5. P. rapestris Crouan. Lat. rupestris, growing among rocks, 
— Distinguished by thin frond, firmly adherent to the substratum, 
entirely destitute of rhizoids ; ceils of the tliallus squarish 
throughout. Paraphyses very short, about as long as the 
tetraspores, slender, cells 4-5 times as long as broad. 

On old shells. Very rare ; obtained by dredging ; Plymouth, 

7. HIIJ)ElffiRANDIA Nardo 
(After Prof. F. E. Hildenbrand, Austrian botanist.) 

Frond encrusting, not calcareous, thin, forming indefinite 
patches, composed of squarish or rounded cells arranged in 
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vertical rows. Tetrasporang. obliquely or irregularly divided 
or zonate, in round or oval conceptacles, sunk in the thallus. 

Key. 

Thallns brownish, tetrasporang. slender, spindle- 


shaped; tetrasp. regularly zonate TJ. Orouani. 

Thallus pinkish or brownish red; tetrasporang. 

obliquely or irregularly divided H, prototypiis. 


H. Crouani J. G. Agardh {H, rosea Crouan, non Kiitz.). 
After P. L. and H, M. Crouan, French algologists.— Frond sub- 
coriaceous, brownish, cells more or less square, arranged in 
vertical rows ; tetrasporang. elongated, spindle-shaped ; tetrasp. 
regularly zonate ; conceptacles large and deep. 

On stones. Rare; Devon and Northumberland. 

H, prototsnpus Nardo. Gr. protos, first, and tupos, image. 
— Conceptacles spheroidal ; tetrasporang. irregularly divided, 
pyriform. 

On stones and rocks near low-water mark, forming brownish 
or pinkish red patches. Common ; widely distributed. 


Fig. 184. — Hildenhrandia prototypus /Hwcdo, A. (x §) ; B. Section of 
tetrasporic thallus ( X 300) ; O. Surface view of same (x 300); 
D. Tetraspores ( X 600). 

Family VIII.— COR ALLINACEdil 

Thallus usually very calcareous. Cystoc. pyriform or almost 
spherical with a terminal ostiole ; tetrasporang. zonate, in sori, 
which frequently resemble cystoc. in shape. 
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1. SCHMITZIELLA Bom. & Batt. 

(After F. Schmitz, German botanist.) 

Thallus consisting at first of rows of cells arranged in fila- 
ments, branching in one plane, forming a network and finally 
a psendoparenchymatous expansion confined between the outer 
layers of the cell wall of the host ; primary filaments composed 




Fig. 185 . — SchmHzieJla endophloea Born. & Batt. A. Colonies on host 
( X 24) ; B. Scetion of same ( x 120) ; C. Trans, sect, of tetrasporic 
nemathecium ( X 420) ; D. Trans, sect, of cystoearpie ncmatheciuin 
(X 420). 

of elongated cylindrical cells ; secondary filaments formed of 
short variously shaped cells arising laterally from the primary 
filaments. Reproductive organs developed in nemathecia, 
scattered over the surface of the thallus, forming flattened 
hemispherical protuberances ; tetrasp. nemathecia rounded in 
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outline, central portion occupied by group of paraphyses ; tetra- 
sporang. peripheral, oval or oblong ; sporang. surrounded by 
ring of paraphyses ; cystoc, sori flattened, central portion 
occupied by carposp. filaments which break through the wall 
layers of the host, carposp. spherical ; antherid. unknown. 

S. endophlcBa Born. & Batt. Gr. endon, within, and pJioios, 
skin.— Characters as for the genus. Tetrasporang. 20 [x long, 
12jL6 broad. In the cell- walls of Cladophora pelhicida, giving 
the host a deep-red colour. 

2. CHOREONEMA Schmitz 
(Gr. cJiorein, to spread among, and nema, thread.) 

Eronds endophytic, parasitic, filiform, monosiphonous, 
branched, calcareous. Cystoc. pedicellate, subconical, with 
minute apical ostiole ; carposp. rounded or slightly irregular ; 
antherid. in conceptacles, on branched filaments ; tetrasporang. 
in similar conceptacles. 

C. Thureti Schmitz {Melobesia Thvreti Born.) After G. 
Thuret, French algologist. — ^Thallus consisting of simple or 



Fig. 186 . — Ghoreoncma Phtireli Schmitz. Conceptacles (a) on Comllina 
(X li) ; B. Cystocarp (X 160) ; C. Antheridialconceptacle (X 160); 
D. Tetrasporic conceptacle ( X 160). 

branched articulated filaments, penetrating the tissues, and 
bearing fructifications on the surface of the host. Conceptacles 
120-140ja broad, rounded or egg-shaped, pedicellate on their own 
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filament, sessile on the surface of the host. Parasitic on species 
of CoraUina. 

Kot uncommon in the South of England, and said to be found 
all round the Irish coast. 

3. MELOBESIA EosHe 

(Possibly Gr. Melohosis, or Meloboia, a daughter of Oceanus.) 

Pronds calcareous, horizontally expanded, orbicular, becom- 
ing indefinite in outline, sometimes confluent. Sporang. in 
superficial or slightly immersed conceptacles, subconical or 
hemispheric-conical with a single orifice, issuing around or 
between a bundle of cylindrical or club-shaped paraphyses ; 
tetrasporang. zonate, with short foot arising from an almost 
plain disc, which is connected with the roof by delicate filaments 
soon disappearing ; carpospores arising round the periphery 
of the conjugation cell, central portion of the conceptacle bearing 
a bundle of short paranemata ; spermatia on short filaments 
at the base of the male conceptacles, spherical, attenuate at one 
end, or bearing two short projections ; swollen cells present in 
the vegetative thallus of some species, known as “ heterocysts,” 
though differing from those of the Kostocacea where the term was 
first employed. 

Key. 

1 . Thallus rnonostromatic, with or without solitary, 
small, cortical cells, except in the neighbour- 


hood of the conceptacles 2. 

Thallus polystromatie 3. 

2. Sw^ollen ceils present at intervals in the vegeta- 
tive thallus M. farinosa (1). 

No swollen cells in the vegetative thallus M, Lejolimi (2). 


3. Forming thick, lumpy expansions on CoralUna 

officinaliH ; conceptacles not prominent ilf. Corallinm (4). 

Forming thin layer (about 70/x thick) on frag- 
ments of glass, porcelain and shells, scarcely 
visible when not in fruit M. zonalis (Z). 

1. M. farmosa Lamour. Lat. farimsus, mealy.—- -Thallus 
circular or irregularly lobed, cells squarish, or more frequently 
1 1 times as long as broad ; in vertical section basal cells squarish 
or slightly horizontally or vertically elongated, 8-14p, diam. ; 
heterocysts 22-36/>t by On some hosts cells may be 

smaller, exceptionally 2| times as long as broad, up to about 
24:fi by 18/x ; heterocysts mostly smaller, but may become 40ja 
by 30p, ; solitary small cortical cells frequently semicircular and 
distinct, sometimes indistinct, resembling those of If. Lejolisii. 
Conceptacles of sporang. and cystoc. hemispherical or hemi- 
spheric-conical, scattered or somewhat crowded, 140-250/x 
diam. ; tetrasporang. 50-90ja by 30-50/x ; antherid. conceptacles 
60-80/x in diam. 
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On other algae, Zostera, chitin tubes of hy droids, tubes of 
Serpula, etc., mostly in upper part of sub -littoral region, 
seeming to prefer sheltered localities. 

Not uncommon ; widely distributed. 

var. borealis Lemoine. — Frond coarser, more lime-encrusted 
than type, new' crust often developed over primary one ; cells 



Fig. IS7 .—31 elobesia farinosa Lamour. A. Colonies on host ( X f) ; B. The 
same ( X 6) ; C. Portion of colony, surface view ( X 300) ; D. Surface 
view of thallus with tetrasporic coneeptacles ( X 90) ; R. Trans, sect, 
of single tetrasporic conceptacle ( X 200) ; F. Tetraspores ( X 400). 

similar to type; coneeptacles usually larger, 200-300/t in diam. 
Eoundstone. 

var. callithamnioides Foslie {M, mllitJmmnioides Falk., non 
Crouan).^ — Slightly or greatly lacunose or composed of cell-rows, 
sub-dichotomous or radiating outwards from the centre; cells 
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siinilar to type, sometimes larger or smaller, corners often 
rounded, usually sterile. Heterocysts sometime>s almost circular. 
S. England. 

2. M. Lejolisii Rosenv. After A. F. Le Jolis, French 
botanist. — Basal cells resembling those of M. farinosa in vertical 
section though sometimes smaller ; square or elongated hori- 
zontally or vertically, 7-1 2/x in diam. ; the greater part of the 
frond, particularly in old specimens with crowded conceptacles, 
composed of 2-4 layers of cells or of new layers developed over 
the primary layers. Conceptacles of tetrasporang. and cystoc. 
convex or sub-hemispherical, frequently crowded, almost con- 
fluent, 150-250 or 300/x in diam. ; antherid. conceptacles 75-lOOjit. 
In young or poorly developed specimens conceptacles may he 
completely sunken or only slightly raised above the frond ; 
tetrasporang. 50-80/x by 30-50/x. 

In the upper part of the sub -littoral region, in fairly sheltered 
places. Cornwall, Devon, Dorset, Galway and Cork. 

3. M. zonalis Foslie (inch Hapalidium confermides Crouan 
and i¥. myriocarpa Crouan). Lat. zonalis, pertaining to a zone. 
— Th alius about 70/x thick, with radiating rows of cells seen 
from below, consisting of as many as 5 rows of cells, one of 
which forms the roof of the conceptacles. Cells 20/x by lOfi in 
the lower rows. Bispores 85/x by 30/x, in conceptacles 150-300/x 
in diam., carpospores 30-40/x by 20ft. 

Forming a thin deep-red encrusting layer on glass, porcelain, 
shells and on other algae. Not uncommon. 

4. M. Corallinse Solms. From the genus Comllina. — Thallus 
irregular, roundish or shield-shaped, generally from 80-400/x 
thick, 1-5 mm. in diam. Inner portion consisting of a rhizoid- 
bearing layer and 12-15 layers of elongated rectangular cells, 
with a periphery of short cells. Segments dichotomous or 
imbranched and without stratification. Conceptacles sunk in 
the thallus, 150-200ft diam. ; tetrasporic conceptacles with one 
ostiole. 

On Corallma officinalis. Not uncommon. 

4. LITHOPHYLLtJM Foslie 
(Gr. mhos, a stone, and pJmllon, a leaf.) 

Forming calcareous incrustations; Iiypothallus well de- 
veloped, perithallus of more or less loose filaments ; in the 
branches of erect species medullary tissue present similar to the 
perithallus of procumbent forms. Conceptacles of sporang. 
immersed or sub-prominent, central parts of the roof at first 
convex, afterwards more or less decorticated, pierced by one 
ostiole ; sporang. not isolated by separating walls as in Litho- 
thamnion, arising round the periphery of a more or less arched 
disc, which is at first connected with the roof by a parenchyma- 
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tous strand. This finally breaks away, leaving a single pore in 
the roof, the process being usually simultaneous with the decorti- 
cating of the conceptacle, Conceptacles of cystoc. immersed or 
sub-prominent, roof, or a part of it, forming a convex protuber- 
ance ; carpospores arising round the periphery of the conjugation 
cell, bundle of short paranemata occupying the centre. 

Key. 


1. Thallus branched L. fascimtlaf/um (4,). 

Thai ins simple 2. 

2. Orbicular crusts, about 2 cm. in diam. and TOOja 

thick, epiphytic on the stipes of Layninaria ... L. Crouani (3). 
Thallus not epiphytic 3. 

3. Orbicular crusts, about 2 cm. diam., 1~1*5 mm. 

thick, hypothailus feebly developed, often one 

layer, on stones L. orhimlatum (2). 

Hypothailus well developed 4. 

4. Hypothailus well developed, rows of rectangular 

cells 20-22gx5ju, L. incrustans (1). 

Hypothailus cells 13-15/x by 5-9/x L, fasciculatum (4). 


1. L. incrustans ‘Foslie. — Forming thick crust, more or less 
irregular surface, closely adhering to the substratum, attaining 
thickness of 4 cm. and more ; lower part very hard and 
calcareous, frequently enclosing small shells ; hypothailus 
always well developed, formed of rows of regular rectangular 
cells, 3-5 times longer than broad ; waUs separating rows thick, 
cells 20-22 jjL by Sp, ; perithallus formed of loose rows of cells, 
variable size, rectangular or almost square, 6-12p by 5-8p, less 
regular in the upper parts ; outer layer of small ovoid cells. 
Primary perithallus forms a secondary tissue separated from the 
primary by a cortical layer and primitive epidermis. New 
perithallus limited towards the exterior by a new cortex and 
new epidermis. In fruit, surface covered with ostioles, 50~80p 
diam. ; young ostiole 15-20p broad, later enlarging, finally roof 
collapses, leaving larger cavities ; tetrasporang. and bisporang. 
100-1 50p long, 30-50p broad; cystoc. conceptacles convex, 
150-250p in diameter. 

Common ; widely distributed (encrusting alga of pools and 
rocks on exposed shores). 

var. Harvest Foslie. — Lower hard portion absent. Surface 
covered with rounded regular excrescences. Common. 

var. subdichotomuiil Heydr. {L, dentatum Foslie, f. Macallmia 
Foslie). — Numerous compact rounded excrescences. Clew Bay, 
Roundstone Bay. 

2. L. orWculatum Foslie. Lat. orbiculm, a small disk. — 
Crust usually orbicular, scarcely exceeding 2, cm. diam., 
1-1 -5 mm. thick ; hypothailus feebly developed, often consisting 
of one layer from which erect ceils arise in row^s vertically or 
almost so; perithallic cells 6-9p by about 13p. Con- 
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ceptacles of sporang, completely immersed, transverse inner 
diam. 92-1 16/x, usuall}^^ almost globular in vertical section, with 
single orifice ; tetrasporang. 70ft. by 24-35ft, or rather larger. 
Empty conceptacles limited by sharp inner contour ; antherid. 
coiiceptacles (?) with slightly prominent pore surrounded by 
narrow filaments obliquely placed, forming central part of roof ; 
cystoc. conceptacles entirely immersed, inner diam. 112-142fc ; 
pore surrounded by outer and inner crown of oblique filaments. 
Empty conceptacles sometimes filled with filaments growing 
out from bottom of conceptacle, sometimes overgrown without 
being filled. 

On stones ; S.W. Scotland. 

3. L. Crouani Foslie. After P. L. and H. M. Crouan, French 
algoiogists. — Forming orbicular or suborbicular crusts, pale 
purplish when fresh, about 2 cm. diam., TOOp. thick ; surface 
smooth, sometimes slightly shiny ; perithaUic cells 16-2 1ft by 
10-14ft, hypothallus cells 30-40ft or even 80ft long. Con- 
ceptacles crowded over the frond, except for a narrow peripheral 
portion, 90-1 10ft in diameter, feebly decorticated when mature ; 
tetrasporang. 45ft long by 30ft broad. Conceptacles finally 
overgrown. 

Always paler than Dermatolithon macrocarpum f. Laminarioe, which it 
otherwise somewhat resembles externally. 

On the stipes of Laminaria Cloustoni. Probably common ; 
Berwick and Arran. 

4. L. iasciculatum Foslie. Lat. fasciculus, a small bundle, — 
Thallus livid purple when fresh, roundish or irregularly lobed, 
2*5-7*5 cm. diam., composed of a central crust from which short, 
thick, irregularly dichotomous, cylindrical or laterally com- 
pressed crowded branches arise, all nearly fastigiate, truncated 
at the tips, which are sometimes sub-concave. Branches con- 
sisting of a medullary tissue of rows of cells, 13-15ja by 5-9ft, 
representing the hypothallus, much reduced in some forms. 
Perithallus formed of rectangular cells, not in rows, lO-lfifc 
by 7-9ft, covered by a layer of small cells 7-lOft. by 10-12ft. 
Fructification unknown. 

W. Ireland. 

var. eunana Foslie. — Scantily branched or simple. W. 
Ireland. 

var. compressa Foslie.— Upper part compressed, sometimes 
forming broad flattened branches. W, Ireland. 

Bead material of L, racemm Foslie has been washed ashore at 
Falmouth. 

Subgenus Dermatolithon Foslie 

Conceptacles of sporang. sub-immersed, hemispherical or 
slightly conical with apical pore; sporang. with short foot 
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arising from disc between club--shaped free paraphyses. Con- 
ceptacles of cystoc. similar in form to tetrasp. conceptacles. 

Ketj, 

1. Epiphytic on other alga3. L, pustulatum (1). 

On rocks, shells, etc. 2. 

2. Cell size diminishing regularly from hypothallus 

to outside layers L, adpUcHum 

Cell size not diminishing regularly from hypo- 
thallus to outside layers L. hapalidioides (2). 


1. L. pustulatum Foslie {Melobesia pustulata Lam., M. ver- 
Tucata Lam.). Lat. pustiilatus, blistered. — Thalliis orbicular or 



Fig. 188. — A.-C. Lithophyllum pustulatum Foslie. A. Colonies on host ( X 1 ) ; 
B. Young colonies ( X 10) ; C. Surface view with conceptacles ( x 60) ; 
D.-F. var. Laminarice. B. Colonies on host, nat. size ,* E. Trans. 
sect. of thallus ( x 223) ; F. Conceptacle bearing bisporangia ( x 200). 

reniform, extremely regular, except on cylindrical hosts. Cell 
size and shape variable ; in material from Clew Bay, described 
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by Leiiioine, crust 60-1 SO/x, formed of 3-6 rows of cells, thickest 
in the centre ; cells of the hypothallus 30-45ft long, very variable, 
perithalkis cells 10-60/x long, all about 12/x broad. Conceptacles 
conspicuous, hemispherical or somewhat conical, 400-600/r 
diam. Bisporang. 40-55^ by 25-40/x. 

Epiphytic on other algae, particularly Gigartina. Similar to 
D. hapalidioides ; cells attain a greater length in D. pusttilatum. 

Not xmconimon ; widely distributed. 

var. Corallinse. — On Corallina officirmlis. 

var. Laminarise (D. macromrpum f. Laminarim). — Not 
uncommon ; xvidely distributed. 

2. L. hapalidioides Heydr. (Melobesia hapalidioides Crouan). 
— ^Occurring on shells and rocks, microscopic characters similar 
for both localities, external characters different. On shells, 
frond about lOOfj, thick in the sterile part, circular in outline, 
margins thin, sometimes merging very gradually into the sub- 
stratum. 0?i rocks, frond 125-200/x or more thick, more violet 
than the shell form, margins slightly raised from the substratum, 
surface irregular on account of the presence of numerous little 
secondary plates. Tissue composed, in both forms, of several 
cell-layers, usually 3-6, uppermost row formed of tiny cells ; 
perithailus represented by 1-4 rows of cells ; hypothallus by a 
row of larger cells obliquely placed ; cell size not diminishing 
regularly from the hypothallus to the outside layer as in other 
species ; ceils 12~13/x broad, length varying considerably in 
different parts of the same thailus. Conceptacles hemispherical, 
protruding from the surface, 250-600^ in diameter ; tetra- 
sporang. 70-80/x by 30-40/x, both tetraspores and bispores 
observed. 

Not uncommon ; S. England, Northumberland and Ireland. 

3. L. adplicitum Newton. {Dermatoliifmi ad^dicitum Eoslie). 
Lat. adpUmkts, attached, — Thailus a somewhat uneven crust, 
2-3 cm. in diam., 300-60()/x thick, in places adhering only loosely 
to the substratum, gradually decreasing towards the margin with 
a few small wart-like or irregular excrescences. In places feebly 
zonate towards the margin of the thailus, the margin irregularly 
crenate with or without a thin whitish rim. Conceptacles convex 
or nearly hemispherical or sometimes approaching a low conical 
shape, 550~650/x diam. at the l)ase, densely crowded in the 
])eripheral portions, often becoming angular. At matu rity , greater 
])art of roof falls away, leaving shallow scar with raised edges. 
Some conceptacles found to be overgrown ; probably not occurring 
if whole roof falls away, as they are superficial or nearly so. 

Single British record, attached to a Pholas shell, partly 
growing over Bryozoa and other Lithothamnia. Bognor. 
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5. LITHOTHAMNION Foslie 
(Gslr. lithos, a stone, and iJiamnos, a branch.) 

Thallns calcareous, consisting of a flat plate -like structure 
from which coralloid branches, "wart-like projections or undu- 
lating lobes may arise. Tetrasporang. in superficial or sub- 
immersed soriform conceptacles, each s]3orang. at first isolated 
by parenchymatous wall, which is sometimes dissolved at a 
later stage ; roof of conceptacle perforated by a number of 
orifices, below each of which is a tetrasporang. ; cystoc. on the 
surface of the thallus, more or less conical ; roof with a single 
orifice. 

Differing from Lithopliyllnm by the presence of the separating wails 
in the tetrasp. conceptacles and by the large ninnber of openings in the 
roof of the same. 


1. Thallus composed of a single cell-layer except 

near the conceptacles L. memhmnaceum (9). 

Thallus more than one layer thick 2. 

2. Thallus encrusting 3. 

Thallus branched 4. 

3. Conceptacles finally immersed in the tissues of 

the frond Species 1 (in part) 2, 

10 and 12. 

Conceptacles superheial, not immersed in the 
frond Species 5, 6 , 7, 8 and 1 1 . 

4. Conceptacles finally immersed in the tissues of 

the frond Species 1 (in part) 

and 3. 

Conceptacles superficial, not immersed in the 

frond Species 4. 


For further information the following should be consulted : — 
Foslie, “ Norwegian forms of Lithothamnion.’’ Trondhjem, 
1895. Lemoine, Structure anatomique des Melob4siees,’’ 
Annales Imiitut. oceanographique, ii, fasc. 1, pp. 1-213, 105 
figures, 5 plates. Monaco, 1911. Lemoine, Melobesiees de 
Fouest de Fliiande,” Nouvelle Archives du Museum dAiistoire 
natMrelle, 5*" serie v, pp. 121-145. Paris, 1913. 

1. L. glaciate Kjellm. (L, fiahellahim Batt., non Bosenv.). 
Lat. glacialis, frozen. — When young forming a thick rose- 
coloured calcareous crust devoid of branches, later bearing 
conical protxiberanees and branchlets as much as 0*5 cm. long ; 
when old, spherical protuberances 15-20 cm. diain. may be 
present. Hypothallus cells 10-22/x by 6-10/t ; perithallus cells 
squarish, .5-7/x diameter. Conceptacles with circular or oblong 
and convex roof, 300-350 jli diam., sometimes reaching 400/t. 
Intersected with 50-70 canals, crowded into middle of roof. 
Later this portion becomes depressed, giving the conceptacles 
the appearance of possessing an annular border. Tetrasporang. 
as much as J 80/x by 50ju-. 
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Usually in sheltered places on a sandy or vshiiigiy bottom ; 
Bute. 

2. L. collicuiosum Foslie. Lat. colliculus, a little hill. — 
Forming a dark-red crust, 0*5-1 -5 mm. thick, getting paler on 
removal from the water, closely adherent to the substratum, 
Wien old, bearing small tubercles or short simple branches not 
exceeding 4 mm., terete, either cylindrical or tapering, or enlarged 
towards the tips with ends obtuse or rounded, 1-2 mm. diam., 
sometimes bearing 'wart-hke processes ; edges of adjacent plants 
meeting often form rough wavy ridges. Basal layer thin ; con- 
ceptacles scattered over the crust and processes, conical, usually 
acute, 300-500^ diam. at the base ; carposp. pyriform, ovate or 
even subspherical, 45-120/r by 20-60/x. 

Not uncommon ; S. Scotland and W. Ireland. 

var. rosea Batt. — Tubercles 2-3 mm. diam., cylindrical, 
cylindric- conical or thickened upwards, as much as 8 mm. high ; 
warty processes may be simple, bifid or trifid. 

3. L. Battersii Foslie. After E. A. L. Batters, British algolo- 
gist. — Frond curved or angularly bent, 1*3-2 cm. by 2-3 mm. ; 
frequently more or less densely furnished with short branchlets 
or wart-like processes, varying in thickness from 0*5-1 *5 mm., 
ends rounded or obtuse, surface smooth or with scaly thickenings. 
Conceptacles scattered over the frond, sometimes 2 or 3 con- 
fluent or nearly so, convex, rather flattened, very little promi- 
nent, 250-300/x diam. ; roof thick, canals visible in late stage, 
about 30. Sporang. bisporic, 90-120/x by 35-45/x. 

At depth of about 7 fathoms. Bute. 

4. L. calcareum Aresch. (L. corallioides Crouan). Lat. 
calcariuSj pertaining to lime. — ^Very variable in form, encrusting 
when young, later branched and coralloid, characterised by 
small cells, those of the crust rectangular, generally ovoid, 9-20ja 
by 4/x, those of the hypothallus 6-lOft by 5/x, perithallus cells 
7-9/x by 5/x. Conceptacles scattered or crowded in the upper 
part of the branches, slightly convex, not prominent, 300-350/x 
diam., roof traversed by about 40 canals. Cystoc. conceptacles 
low, conical, 350-400ja diam. at the base, traversed by canal 
20/x in diam. 

Very fragile, encrusting pebbles when young, preferring hard 
bottom and sheltered habitat, upper and lower sub-littoral zone. 
W. England, Scotland and Ireland. 

var. compressa Fosl.— Frond compressed, branches flat, 
broader towards the tips. West of Ireland. 

var. norvegicum FosL— Tufted, unattached ; branches terete, 
scattered irregularly ; lobes subfasciculate, expanded irregularly 
along their longitudinal axes, fastigiate. Cystoc. in the thickened 
apices of the branches. West of Ireland. 
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Fig. 189.— Lithothamnion calcar emn Aresch. A. On muddy substratum 
(X 1) ; B. From Clew Bay, 5 fathoms ( X 1) ; C. Section (x 90). 

5. L. Sonderi Hauck. After O. W. Sender, German botanist. 
— Tballus pink, sometimes tinged with lilac, encrusting, 0*2-2 mm. 
thick, attached to the substratum by its undersurface. Tetrasp. 
conceptacles scattered over the frond, circular or nearly so, very 
little raised, 350-400/x. diam. ; central portion depressed, leaving 
shallow scar, effaced later by thickening of the frond, but con- 
tributing to unevenness of the surface. Roof pierced by 80-100 
canals ; tetrasporang. lOO-MO/x by 35-60/x ; cystoc. concep- 
tacles rather low, 400-450/x diam. at the base ; spores nearly 
elliptical, elongated-obovate or broadly cuneate, 50-80/i by 
35-^0/x broad in broadest part ; antherid. conceptacles 2o0-300/x 
diam. at the base. 

Attached to smaller stones in upper part of sub -littoral region. 
S.W. Scotland, E. and W. Ireland. 
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6. L. lichenoides Foslie Harv.). Liclien 

and Gr. eidos, like. — Frond dark purple in deep water, much paler 
nearer high-water mark, attached at the base, free at the margins, 
foliaceous, lobed, leafy portions often imbricate, semicircular, 
200-400/x, 1*5-2 cm., upper surface concentrically marked. 
Conceptacles hemispherical, or obtusely conical, scattered or 
collected into groups, 0*8-l*3 mm. diam. 

Thin and brittle, spreading over rocks and stones in more or 
less circular patches. On rocks and in tide-pools near low-water 
mark. Rather rare ; S. England and Channel Islands, W. of 
Ireland and Isle of Man. 

var. agariciformis Fosl. (Melobesia aganciformis Harv.). 
Unattached, globular, hollow. W. Ireland. 



Fig. 190. — LithMhamnion Uchenoides. A. (X 1); B. Colony ( x 8) ; G. 

’'I'etrasporic conceptacle surface view ( x 14) ,* D. The same in trans. 

sect. { X 30) ; E. Tetraspore ( X 60). 

7. L, Lenormandi Fosiie f. typica Foslie. After S. R. 
Lenormand, French naturalist.— Forming thin lilac encrusta- 
tions, firmly attached by under-surface, 0*l-d)*6 mm. thick, 
roundish or lobed. Conceptacles densely crowded over the whole 
frond, except at the margins, often confluent, with angular roofs ; 
hemispherical or nearly so, 250-350/x diam. ; roof of tetrasporic 
conceptacles with 25-35 canals. Towards maturity roof becomes 
flattened, later disintegrates, leaving annular border which con- 
tributes to unevenness of frond, Tetrasporang. 60-80/x by 20-35^. 

In rock pools or on rocks or shells in lower littoral or sub- 
ittoral region. Not uncommon ; widely distributed. 
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— f . suMaevis Fosl. Conceptacles larger than in f . typica^ roof 
3()()-400 fz. diam., more flattened. Berwick. 

— f. sqnamulosa Foslie. On the sides of dark caves. Clare 
Island. 

8. L. Stroemfeltii Foslie. After H. F. G. Stroemfelt, Swedish 
algologist. — Thallns deep pink, encrusting, closely adnate to the 
substratum by the whole under-surface, suborbicuiar, 2 cm. or 
more diam., 100— 600/x thick ; surface smooth, when not in fruit. 
Cptoc. conceptacles conical, frequently rather acute, 600-800/x 
diam. at the base, traversed by a large canal, often visible to the 
naked eye ; spores frequently broadly cuneate, 150-250/r by 
80-1 30/x ; conceptacles of antherid. on the same individual, 300- 
400ja diam. at the base ; spermatia irregular, most frequently 
rounded, compressed, thin, 8O-IOO/1, diam. Eoof of the tetra- 
sporangial conceptacle pierced by 80-120 canals, cup-shaped 
scar with raised edges remaining after roof has disintegrated. 
Scars often filled with new tissue ; local thickening may be small, 
effacing the scar only ; or large, forming lamellate markings. 

Attached to smaller stones and shells in protected places, 
upper and lower sub -littoral zones ; in exposed localities in 
deeper water. “ Common in Ireland.’" 

Closely allied to L. Lenonnmidi ; distinguished by colour, shape and 
size of reproductive organs, and in typical specimens by smooth surface 
and more numerous muciferous canals. 

9. L, membranaceum Foslie (including L, corticiforme Fosl.). 
— Thallus purplish encrusting, forming semi-transparent filmy 
patches, at first orbicular, then indefinite in outline, one cell thick 
except near the reproductive organs. Cells 9-1 3/x by 5-8ja, 
sometimes larger when growing on Cladophora, arranged in 
simple or dichotomous lines radiating towards the margin of the 
frond. Tetrasp. conceptacles hemispherical, 10-130/r diam. ; 
roof pierced by 7-18 pores (rarely 20-30) when young, later dis- 
integrating to form one oval cavity ; tetraspores zonate ; cystoc. 
conceptacles 120-175ju, diam., pierced by a single orifice about 
20^ in diameter ; when mature, roof disintegrates, leaving a 
circular cavity. Conceptacles numerous but not confluent. 

Epiphytic on other algse and on shells. Not uncommon ; 
widely distributed. 

10. L. laevigatum Foslie {Phymatolithon Icevigatum Fosl.). 
Lat. Uvigatus, slippery. — Forming extended crusts, closely ad- 
herent to the substratum when young, more or less easily de- 
tached when older. Thallus 0*3-0*8 mm. thick in the centre, 
decreasing towards the entire margin, shallowly crenate or lobed, 
peripheral portion frequently more or less indistinctly zonate ; 
surface otherwise smooth, feebly shiny, never with excrescences. 
Conceptacles not conspicuous, scattered in great numbers over 
the frond except for a narrow peripheral band which is sterile ; 
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sporang. iininersecl, in sharply defined cnps 150-200ja diain. ; roof 
of tetrasp. conceptacles with 40—55 canals; asexual sporang., 
usually bisporic, 120-1 50/x by 40-60^, about 15-20/x thick. 
Colour varying, frequently purplish, bluish or yellowish brown. 

On rocks and stones in 5-6 fathoms of water. Not common ; 
Northumberland and West of Ireland. 

11. L. compactum Kjellm. (L. circumscriptum Stromfelt, 
Glathromorphum circumscriptum Foslie). — Forming thin crusts 
hardly 1 mm. thick. Ceils 7-9/x by 4/r, conceptacles very crowded 
and angular, the partitions separating them being very thin. 
After the ripening of the conceptacle the upper part becomes 
detached, leaving the surface of the frond like a honeycomb. 
Conceptacles near the middle of the frond, margin sterile ; roof 
of the asexual conceptacles with 10-20 pores ; sporang. usually 
bi-sporic, 120-160/x by 50-80/x. 

In 9-12 fathoms of water. W. Ireland. 

12. L. polymorphum Foslie [Phymatolithon polymorplmm FosL). 
— Thallus dark, encrusting, about 6 mm. thick, variable, 
surface irregular, structure compact. Hypothallus and peri- 
thallus equally developed, the former in numerous cell-rows 
closely packed together, the latter small rectangular ovoid cells 
5-8/x by 4/x. Conceptacles distributed uniformly over the frond, 
immersed ; tetrasp. conceptacles oblong or round, 150-400/x 
diam., roof pierced with 30-70 canals, disintegrating when 
mature, leaving annular border ; tetrasporang. 90-100/x by 
25-45/x ; cystoc. conceptacles slightly convex, 140-400/x diam. ; 
antherid. conceptacles 100-120ja diam. 

Infertile specimens may be distinguished from L, glaciah by the cell 
structure and size, the cells of L, polymorphum being much more compact. 

Forming incrustations on rocks and on the sides of rock- 
pools. Not uncommon ; widely distributed. 

6. CORALLINA Lamour. 

(Gr. corallion, a coral.) 

Thallus erect, cylindrical or compressed, jointed, arising from 
a calcareous disc or a mass of interlacing filaments, much 
branched, branches pinnate or dichotomous ; central core of 
dichotomous, more or less parallel filaments, from which oblique 
filaments grow outwards forming a cortical layer, the whole being 
covered by a dense cuticle. Conceptacles bearing antherid., 
carposp. or tetrasp. terminal, sometimes with horn-like appen- 
dages. Plants monoecioxis or dimcious, lime-encrusted. 


Key, 

1. Branches pinnate .....2. 

Branches dichotomous C. ruhens (5). 

2. Tliallus filamentous, 180-350^ thick in the main 

branches C, virgata (4). 

Diam. of the main branches more than 350/z thick ... 3. 
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3. Attaeliment disc present, segments of the brandies 

very slightly compressed, pyriform. 4. 

Attached by interlacing branches, segments 
markedly compressed, strongly obeonical in upper 
parts of main branches C.squa 7 mta{Z). 

4. Horns on eonceptacles C, elongaM (2). 

Horns absent O. officinalis { 1 ) . 


1. C. officinalis Linn. Lat. officina, a shop. — Plants dioecious, 
dull purple when growing in deep water, becoming red, yellow 
and finally white on exposure. In tufts, 5-12 cm. high, pin- 
nately branched, branches opposite, 0-5-1 *5 mm. in diameter, 
branchlets 160/^ to 1 mm. in diameter. Segments at the base of 
the main branches about as long or slightly longer than broad, 
2-6 times their breadth in the upper parts ; cylindrical or ovoid, 
pyriform when bearing branchlets. Male eonceptacles elongated 
at the apex, female eonceptacles and those bearing tetrasp. 
ovoid. 

On rocks between the tide marks, generally growing in rock 
pools. Common ; widely distributed. 

var. compacta Batt. {€. compacta Crouan). Hemispherical 
cushion, very compact. Bare ; Devon and Dorset. 

2. C. elongata Johnst. ( 0 . mediterranea Aresch.). — Frond 
branched from the base, branches bipinnate, segments ovate or 
subtriangular, pinnules subcylindrical. Conceptacles terminal, 
pyriform, attenuate below, bearing one or more horns, shorter 
than broad. 

Rare ; S. England, Ireland and Jersey. 

3. *C. sqtuamata Ellis. Lat. squamatus, scaly. Plants monm- 
cious, dark purple, soon fading on exposure. In tufts 4-10 cm. 
long, attached by interlacing branchlets, pinnately branched, 
branches and branchlets opposite those near the apices of the 
branches sometimes dichotomous. Segments near the base of 
the plant scarcely as long as broad, in the upper parts very much 
compressed and markedly obeonical with occasional cylindrical 
segments. Male conceptacles lanceolate ; female and asexual 
ovoid. 

Differing from CK officinalis in the form of the attachment organ and 
the broad, flat, angular segments in the upper parts. 

On rocks, near low-water mark. Not uncommon ; S. of 
England and the Channel Islands. 

4. C. virgata Zanard. Lat. virgatuSy made of twigs. — 
Forming dense tufts, 2-4 cm. high ; thallus filamentous, 180-350ju. 
thick in the main iDranches, 60-1 60 ja thick in the branchlets ; 
branches opposite and pinnate or di-trichotomous, main axis 
often bearing whorls of branchlets which may be pinnately or 
irregularly branched. Segments cylindrical or broadened at the 
apex where the branches arise, 5-6 times longer than broad in 
the branchlets, 3-4 times in the main axes. Conceptacles ter- 
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niiiial, the male ovoid, without horns, female and asexual urn- 
sha])ed, with 2 or rarely 3 horns. 

Usually epiphytic on other algae, such as Cysfoseira. Very 
rare ; Xorthern Ireland. 

o. C. ruhens Ellis & Soland. {Jania rubens Lamour). Lat. 
rube7is, reddish.™ Plants monoecious, pale red or purplish. In 
dense tufts, 2-5 cm. high, much branched, branches dichoto- 
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mous ; segments 150--250/X diam. near the base, rather less above, 
cylindrical throughout, or very slightly enlarged at the apices 
bearing branchlets, 3~6 times as long as broad. Male con- 
ceptacles lanceolate, without apical branchlets ; female and 
asexual bearing two branchlets near the apex, ostiole somewhat 
elongated. 

Epiphytic on the smaller algse between the tide-marks. 
Common ; S. England, Ireland and the Channel Islands ; rarer in 
Scotland. 

var. corniculata Hauck (Jania corniculata Lamour.). — Clipper 
angles of the segments of the main axes more or less elongated 
and angular. Not uncommon; S. England, Ireland and the 
Chamiel Islands. 


Order IV.-CERAMIALES 

Distinguished from all other Florideae by the fact that the 
auxiliary cell is not developed until after the fertilisation of the 
carpogonium. 


Family I.— DELESSERIACEJS 
Thallus leafy, with or without a mid-rib. 

Tribe 1 . DELESSERIE^. — Procarps developed on the mid-rib. 


1. DELESSEEIA Lamour. 

(After Baron Delessert, French naturalist.) 

Frond bright red, thin, membranaceous, laciniate or 
branched, with a conspicuous mid-rib and macro- or micro- 
scopic lateral veins, sometimes proliferous from the mid-rib. 
Cystoc. stalked, on the mid-rib ; tetrasp. in small sori on the 
mid-rib. 

D. sanguinea Lamour {Hydrola^pathum sanguineum Stackh.). 
JjSbt. sanguineus, blood-red.— Stipe cartilaginous, 2*5 to 15 cm. or 
more in length, more or less branched, cylindrical or irregular, 
producing irregularly placed leafy fronds at intervals ; fronds 
fine crimson, membranaceous, stipitate 10-25 cm. or more long, 
tapering below, oblong or obovate, obtuse or acute, sometimes 
lanceolate ; when young nearly flat, when old much waved, 
margin entire ; mid-rib conspicuous, bearing lateral, patent or 
horizontal piimate veins, arising at short eq[ual distances ; some- 
times proliferous from the mid-rib, occasionally divided into 
several deep undulated lobes. Cystoc. and tetrasp. on the 
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membraneless mid-ribs of old fronds in winter ; cystoc. mostly 
on one side of the mid-rib ; tetrasp. on leafy proliferations. 

In deep pools, usually in the shade and in deeper water. 
Common ; widely distributed. 



Fig. 192. — Delesseria sangumea hsimour.—A. plant (X 1) ; B. Surface view 
of thallus bearing tetrasp. ( x 80) ; C. Leafy proliferations of mid-rib 
bearing tetrasporang. ( X 6) ,* D. Mid-rib bearing cystocarps ( X 6) ; 
E. Trans, sect, cystocarp ( X 50 )• 
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growtli, irreguiarly dichotomous or pinnate. Cystoc. on the 
mid-rib ; antherid. near the tips of the lamina ; tetrasp. in 
sori, in the apices of the frond or in proliferous leaflets. 

M. alata Kylin (Delesseria alata Lamonr.). Lat. alatus, 
winged, — Frond deep crimson, dark red or brownish, membra- 
naceous, 10-20 cm. long, much branched, irregularly dichotomous, 
main divisions alternate or pinnate ; branches attenuate at the 
apices, consisting of a prominent mid-rib, bordered with a wing- 
like membranous lamina, pinnately veined, often broader on one 
side than the other, axils rounded ; often proliferous from the 
mid-rib. Cystoc. convex, immersed near the apices of the 
branches ; tetrasp. in terminal sori on each side of the mid-rib or 
on the apices of small proliferations. 

On rocks and the larger algae, between the tide-marks and in 
deeper water. Common ; vddely distributed. 

3. PANTONEtJRA Kylin 
(Gr. pante, entirely, and neuron, a nerve.) 

Thalhis cylindrical or flattened, polystromatic without mono- 
stromatic leafy frond. Cystoc. embedded in the mid-rib, near 
the apices of the frond or on small axillary ramuli ; tetrasp. in 
sori either in the inflated apices or in axillary lanceolate ramuli. 

P. angustissima Kylin {Delesseria angustissima Griff.). Lat. 
angiistissmws, very narrow. — Fronds dark red, cartilaginous, 



Pantoneura 

Afoglossum DBL2sssjBBiA0]EiE Bi9 

rather flaccid, tufted, 10-20 cm. long, nearly cylindrical below, 
compressed and two-edged above, attenuate upwards, much and 
irregularly branched ; branches distichous, irregular, alternate 
or sub-diehotomous, frequently naked below, furnished above 
with patent, once or twice forked ramuli, apices acute. Cystoc. 
spherical. 

Epiphytic on the stems of Laminaria, Not uncommon ; 
N. England, Scotland and Ireland. 

4. APOGLOSSUM Kylin 

(Gr. wpo, sprung, from glossa, tongue.) 

Mid-rib conspicuous, lateral veins microscopic, cells of the 
mid-rib bounded by a layer of corticating cells ; frond leafy, 
repeatedly proliferous from the mid-rib. Cystoc. on the mid-ribs 
of the smaller fronds ; antherid. in elongated sori in the leafy 
portion ; tetrasp. in linear sori at each side of the mid-rib. 



Fig. 195. — Apoglossum ruscifoUum Kylin, A. Plant ( X f) ; B. Tip of frond 
showing position of tetrasporic sori ( X 10) ; C. Trans, sect, frond with 
tetrasporang, (X 100) ; D. Portion of frond showing antlieridial sori 
( X 10); E. Surface view of antheridia ( x 250) ; F. Trans, sect, cysto- 
carp (X 66). 

A. ruscifolium Kylin {Delesseria ruscifolia Lamour . ) . R mens, 
a genus of flowering plants, and Lat. a leaf. — Fronds 

bright red, somewhat rigid, tufted ; primary frond 5-10 cm. long, 
linear-oblong, obtuse, undivided, margin entire, often wavy, with 
conspicuous mid-rib, producing numerous leafy fronds which may 
themselves be proliferous from the mid-rib ; lateral veins micro- 
scopic. Antherid. in numerous parallel sori. 

On rocks near low- water mark, sometimes epiphytic on other 
algai. Rather rare ; widely distributed. 
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5. HYPOGLOSSUM Kiitz. 

(Gr. A underneath, and glossa, a tongue.) 

Tiiallus small, leafy, monostromatic except in the mid-rib., 
proliferous from the mid-rib, bearing small fronds similar to the 
primary tiiallus. Cystoc. in the mid-ribs of the smaller leaflets, 
usually near the centre ; tetrasp. forming linear patches on each 
side of the mid-rib. 

H. Woodwardii Kylin (Delesseria hypoglossum Lamour., 
var. Woodwardii Hauck). After T. J. Woodward, British algo- 
iogist. — Fronds rose-red, membranaceous, tufted, consisting of a 



thallus showing tetrasporic sorus (X 20 ); C. Portion showing anthe- 
ridial sori ( x 6) ; D. Trans, sect, cystocarp ( X 60), 

primary linear-lanceolate thallus, 5-20 cm, long, with distinct mid- 
rib and faint traces of obliquely transverse lateral veins ; proliferous 
from the mid-rib, the smaller fronds being again proliferous, result- 
ing in a bushy tuft ; apices tapering or acute. Cystoc. globose ; 
antheridia in linear sori near the mid-rib. 

On rocks and on other algse. Not uncommon in England, 
Ireland and the Channel Islands ; rare in Scotland. 

var. ovalifolia J. G. Agardh. — Segments egg-shaped. Rare ; 
Orkney Islands, 

var. giomerata Chauv. — Segments numerous, lanceolate, 
obtuse. Dorset and Orkney. 


Hypoglossum 


DELESSEEIACBiEl 


321 


var. arborescens J. G. Agardh. — Segments palmate. Comwaii, 
Devon and Orkney. 

var. crispa Crouan. — Thallus more wavy than the type* 
Gornwall. 

var. angustifolia Kiitz.— Very small and delicate. Rare; 
Dorset, Bute and Jersey. 

Tribe 2. NITOPHYLLEM . — Procarps scattered on the thallus. 

6. NITOPHYLLTJM Grev. 

(Lat. nitoT, brightness, and Gr. phullon, a leaf.) 

Thallus very thin, frond sessile or very shortly stipitate, 
microscopic veins absent, mono- or polystromatic. Gystoc. on 
the surface of the thallus, one group of sterile cells present; 
carposp. not in chains ; tetrasp. in roundish or elongated sori, 
scattered on the surface of the thallus. 

N. punctatum Grev. Lat. punctus, a small dot. — Thallus 
membranaceous, clear rose-pink, very thin and delicate, 10-50 
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cm. or more long and broad, veins absent, either regularly 
dichotomous or cleft into 2 or 3 principal segments, the margins 
fringed with dichotomous lobes ; axils rounded, margins often 
forming folds. 

Attached to various algae in pools at low- water mark and more 
abundantly at greater depth. Not uncommon ; videly dis- 
tributed, rather local. 

var. ocellatum J. G. Agardh.^ — Frond with a roundish out- 
line, cleft almost to the base, the segments repeatedly dichoto- 
mous, linear. Rare ; widely distributed. 

var. crispatum Harv. — Frond thickish, cleft nearly to the 
base, the segments irregularly dichotomous, linear, margin 
strongly curled. Rare : widely distributed. 

var. Pollexfenii Harv. (N, alliacmm Tellam).— Frond 
proliferous, young segments broadly obovate, rounded, very 
entire or bifid. Very rare ; Cornwall and Orkney. 

var. fimbriatum Harv. — Segments broadly obovate, fringed 
with narrow forked processes. Very rare ; Roundstone Bay and 
Orkney. 

var. reniforme J. G. Agardli. — Sub-reniform and palmately 
divided. Very rare ; Orkney. 

7. MYRIOGRAMME Kylin 
(Gr. murias^ countless number, and gramme^ a hne.) 

Thallus fiat, leafy, irregularly bushy or lobed or deeply 
divided, upper parts monostromatic, lower parts polystromatic. 
Veins present or absent, microscopic veins absent. Gystoc, 
distributed on the thallus, two groups of sterile cells present, 
carposp. produced in chains ; tetrasp. in small sori, irregularly 
distributed on the upper surface of the thallus. 


Key. 

Yeins pre«ent at the base, 5-10 cm. long M. Bommnaisonu 

Veins absent, 2-5 cm. long, changing to golden 

orange in contact with fresh water M. 'Dersicolor. 


M. Bonnemaisoni Kylin (Nitophyllum Bonnemaisoni Grev.). 
After T. Bonnemaison, French algologist. — Plant rosy red, 
membranaceous, stipitate ; stipe cylindrical, expanding into a fan- 
shaped frond, 5-10 cm. long, rather broader than long, usually 
veined near the base ; sometimes broad, not deeply cleft ; some- 
times cleft nearly to the base in long ribbon-like segments; 
divisions more or less regularly dichotomous, margin sometimes 
proliferous. Cyst oc, small ; tetrasp. in oval or rounded sori. 

On stipes of Lamimria, and rocks and stones in 4-5 fathoms. 
Rare ; widely distributed. 

var. crassinervia Batt.— Very rare ; Scilly Isles, Berwick and 
Orkney. 


Myriogramme 

Acrosorium 
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2. M. vetsicolot Kjlin {Nitophyllum mrsicohr ILajTr.). Lat. 
versicolor, of various colours. — Stipitate below, stipe irregularly 
tuberous or broadened below, 2-5 cm. long, fleshy, cartilaginous; 
expanding sharply into a broadly fan-shaped, variously cleft 



Fig. I9S. — Myriogramme Bonne^naisoni Kylin. A. Totraspoiie plant 
(X I) ; B. Surface view of the same with sori (X 25) ; C. Surface view 
of portion of sorus showing tetrasporang. ( X 300} ; D. Cystocarpic 
plant ( X f ) ; E. Surface view of the same with cystocarps ( x 25). 

frond, rosy red when fresh, changing to golden orange in contact 
with fresh water; segments rounded, often dichotomous. 
Fructification unknown. 

Very rare, probably thrown up from deep water ; S. England, 
Youghal. 

8. ACROSORIUM Zanard. 

(Gr. akros, summit, and a little vessel.) 

Macroscopic veins absent, microscopic veins present ; frond 
flat, margin lobcd ; cystoc. with two groups sterile cells ; earposp. 
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not in chains ; tetrasp. in single large sori below the apices of the 
frond. 


Key. 

Creeping over the attachment organs and stipes of 

Laminaria 

Thalliis erect 


A. reptans. 

A. uncinatmn. 


A. uncinatum Kylin {Nitophyllum uncinatum J. G. Agardh). 
Lat* uncinatus, furnished with hooks. — Thallns dark red, 3-6 cm, 
ong, surface traversed by microscopic, irregularly dichotomous 
veins , frond cleft from the base, irregularly di-trichotomous, 
sometim^ pinnate ; segments 2-4 mm. broad or less, sometimes 
linear. Tetrasp. in roundish sori. 

Very rare ; widely distributed. 

A. reptans Kylin {Nitophyllum reptans Crouan). Lat. reptare, 
to creep. Thallus bright red, membranaceous, monostromatic, 



mously divided, lobes rounded, more or less procumbent, attached 
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by rhizoidal processes. Gystoc. solitary, near tbe apices (?) ; 
tetrasp. in sori fringing the rounded lobes. 

Creeping over the attachment organs and stipes of Laminaria* 
Rare ; widely distributed. 




Fig. 200. — Rhizoglosswn tJiysctnorhizans Kylin. A. Plant ( X p) ; B. I ortion 
bearing tetrasp. ( X 4)’; C. Surface view of frond tetrasp. { X 300) ; 
D. Trans, sect, of frond with tetrasp. ( X 300) ; E. Tip of frond with 
anth. ( X 6) ; F. Surface view of the same ( X 250) ; G, The same 
(X 750). 
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9. EHIZOGLOSSUM Kylin 
(Gr. rhiza, a root, and glossa^ a tongue.) 

Tiialius monostromatic when young, more or less dichoto- 
mously branched, macroscopic veins absent, microscopic veins 
present. Tetrasp. in irregularly spherical or elliptical sori below 
the apex of the thallus, tetrahedral ; cystoc. distributed on the 
surface of the thallus, carposp. in chains. 

R. thysanorhizans Kyhn {Nitophyllum thysanorhizans Holm., 
non N. venulostim Zan.) Gr. thusanos, a tassel, and rhiza, a> root. 
— Frond 2*5-5 cm. in length, much branched ; branches between 
pinnate and furcate, slightly dilated upwards, the terminal seg- 
ments generally 2-lobed, one lobe shorter and smaller than the 
other ; fronds fringed with minute cellular processes developing 
rhizoid-like structures at their apices by which the plant adheres 
to other algae ; cells polygonal, becoming smaller and quadrate 
at the margin of the frond. Frond traversed by a network of 
veins, each formed of a single row of narrow, somewhat cylin- 
drical cells. Tetrasp. collected into definite rounded sori in the 
apices of the ultimate segments ; antherid. in similar position 
to tetrasp. 

Very rare ; Cornwall. 


10. GONIMOPHYLLUM Batt. 

(Gr. gonimos^ productive, and phulloTij a leaf.) 

Thallus consisting of groups of leafy fronds arising from a 
W' art-like prominence formed of articulated endophytic filaments 
with a gelatinous investment. Leafy fronds flat, simple, or 
lobed and laciniated, composed of a single layer of cells at the 
margins and two or more layers at the portions occupied by 
reproductive organs. Tetrasp. cruciate, maturing first at the 
base of the frond. 

Procarp and cystoc. somewhat resembling Niiophyllum, though the 
procarps are more numerous and prominent than in that genus and the 
sporiferous iiiaments of the eystocarps more crov/ded. 

G. Bliffhami Batt. After T. Buffham, British algologist. — 
Fronds 1*5 to 3 mm, diam., arising in groups of 2 or 4 from each 
basal cushion. Tetrasp. and antherid. sori occupying the entire 
frond with the exception of a narrow margin. 

Parasitic on Miiophyllum laceratum. Rare ; England and 
Galway, 


Gommo27 liyllnm 
PJiycodrys 


BELESSERIAOEa?] 


827 



11. PHYCODRYS Kiitz. 

(Gr. 2^^'iioos, a seaweed, and an oak tree.) 

Thallus leafy, monostromatic, except at the midrib, with 
marginal growth, irregularly bushy or lobed, mid-rib present ; 
lateral veins opposite, microseojho veins doubtful or absent. 
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Cystoc. scattered on the surface of the thallus, carposp. home in 
chains ; tetrasp. scattered in the thallus or in small marginal 
patciies. 

P. rabens Batt. (Delesseria sinuosa Lamour.). Lat rubens 
reddish.*-ThaUus stipitate, stipe elongated, continuing through^ 
out the length of the frond as a conspicuous mid-rib ; lateral 



Fig. 202. — Phycodrys rubens Batt. A. Plant Vi 

oM.| m (X “)• . “ lSi.d Silm 

veins opposite, themselves bearing opposite branchlets Frond 
polish mmson or lake, leaf-like, membranaceous, oblona or 

P™atifid, 10-15 cm. by 2-5-10 cm • 
serrations sometiines reaching the mid-rib, so that the frmid 
becomes compound ; margin slightly dentate or much divided 
forming slender elongated processes. Cystoc solitarv on the 
«m, or „„ ,„.a Mete arising Wthe ^“Tep^Ld! 
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tetrasp. in oblong or linear marginal sori, formed at the apices 
of the lateral veins, often confined to the slender marginal pro- 
cesses. 

Epiphytic on the stipes of Laminaria, also in deep water. 
Common ; widely distributed. 

var. q[uercifolia Turn. Lacinise of the frond rounded, 
margins naked. Rather rare ; S. England and Scotland. 

var. lingulata J. G. Agardh. Individual segments elongated 
and spathulate. Rare ; Argyle. 

12. ERYTHEOGLOSSTJM J. G. Agardh 
(Gr. eruthros, red, and glossa, a tongue.) 

Thallus small, flat, mid-rib absent or indefinite, lateral veins 
absent ; monostromatic in the leafy parts, polystromatic in the 
mid-rib, proliferous from the margin. Tetrasp. in elongated sori 
near the margin of the thaUus ; cystoc. scattered. 

E, Sandrianum Kylin {Nitophyllum Sandrianum Zan.) 
After E. Sandri, Italian botanist, — Often tufted, rosy red, 



Fig, 203 . — Erythroglossum Sandrianum Kylin. A. Tetrasporic plant 
{ X I) ; B. Portion of the same showing tetrasporang. in a sorns 
(X 12); C. Surface view of thallus with tetrasporang. ( X 300); 
D. Cystoearpic plant (X |); E. Portion of the same with cysto- 
carp ( X 12). 
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2-5 cm. high, shortly stipitate, slightly ribbed at the base, 
irregularly pinnate by proliferations from the margin of the 
thallus ; segments usually 2-4 mm. broad, sometimes them- 
selves bearing a second series of proliferations, apices pointed, 
margin dentate between the proliferations. Tetrasp. near the 
margins of the larger segments. 

Very rare ; Somerset and Devon. 

13. POLYNEURA Kylin 
(Gr. polus, many, and neuron, a nerve.) 

Thallus shortly stipitate, leafy, elliptical or rounded, irregu- 
larly bushy or lobed, mid-rib absent, veins more or less palmate, 
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irregular, anastomosing, microscopic veins in tlie young parts 
of the thalliis ; npper portion monostromatic, lower portion 
polystroinatic. Cystoc. scattered on the upper surface of the 
thallus, carposp. "borne in chains ; tetrasp. in elongated sori on 
the upper surface of the thallus or near the margin. 


1. Tetrasp. in linear sori on the margin of the frond P. Gmelini (1). 

Tetrasp. sori not marginal 2. 

2. Tetrasp. in minute, spherical sori scattered on the 

thallus P,EiUicB{2). 

Tetrasp. in subangular sori, scattered on the 
frond or elongated and linear, between the 
veins P. Utteratiim (3). 


1. Gmelini Kylin {Nitophyllum Gmelini Grev.). After 
S. G. Gmehn, German botanist.-— Frond stipitate, stipe 0*5- 
1-25 cm. long, cylindrical and cartilaginous below, compressed 
above, expanding into a fan- shaped, deep lake, roundish frond, 
crisp, somewhat rigid, crackling in the fingers ; variously cleft 
into broadly wedge-shaped segments, either jagged or sub- 
divided dichotomously or cut into ribbons ; veins more or less 
palmate, without conspicuous mid-rib, anastomosing ; margin 
undulate. Cystoc. confined to the margin or scattered over the 
upper parts of the thallus, hemispherical, depressed; tetrasp. 
in linear sori, confined to the margin of the thallus. 

On rocks and the larger algse, near low- water mark and at 
greater depth. Not uncommon ; S. and W. of England, N. and 
W. of Ireland ; very rare in Scotland. 

2. P. Hilliae Kyhn {Nitophyllum HUUcb Grev.). After Mss 
Hill, English collector.— Frond deep crimson, rosy when old, 
changing to orange in fresh water ; thick, tender, semi-trans- 
parent, shortly stipitate, expanding into a roundish or flabellate 
frond, 10-30 cm. or more long, irregularly divided, sometimes 
nearly simple with a few marginal lobes, sometimes deeply cleft 
nearly to the base into a few broad segments, lobed at the 
margin, sometimes deeply cut into ribbons, proliferous at the 
margin, waved and crisped ; veins more or less palmate, without 
conspicuous mid-rib, anastomosing. Cystoc. scattered, hemi- 
spherical; tetrasp. grouped in minute sori, roundish or oval, 
scattered over the frond. 

On the shady sides of deep tide pools near low- water mark. 
Rather rare; S. England and W. Ireland ; very rare in 
Scotland. 

3. P. litteratum Kylin {Nitophyllum litteratum J. G. Agardh). 
Lat. literatus, branded. — Stipe short, frond thick, tender, semi- 
transparent, palmate or pinnately lobed, veins dichotomous, 
anastomosing ; marginal lobes cuneate-linear, with minute 
crenate undulations at the margin, more or less contracted at 
the base. Tetrasp. in angular sori formed in the middle of the 
frond, often elongated between the veins. 

Yeiy rare ; Cornwall and Devon. 
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14. CEYPTOPLEURA Kiitz. 

(6r. hidden, and jjZe'iem, a rib.) 

Macroscopic veins present ; cystoc. depressed, sphajroidal, 
usually marginal or in marginal processes, possessing two groups 
of sterile cells ; carposp. not in chains ; tetrasp. in sori near the 
margin of the thallns or in marginal processes. 

C. ramosnm Kyhn (Nitopliyllum ramosum Batt., Nitophyllum 
laceraUm Grev.). Lat. mmosus, branched. — Frond pnrphsh or 
brownish red, delicately membranaceous and very thin but 
somewhat tough, sessile or with a very short cartilaginous stem ; 
thallus much divided, 10-20 cm. long, about as broad as long, 
the lacinise from 0-5-2-5 cm. or more broad ; divisions usually 
dichotomous, very irregular, often proliferous and waved at the 
margin, obtuse, simple or repeatedly forked ; lower part of the 
membrane traversed by branching, anastomosing veins. Cystoc. 
depressed, spheroidal, usually marginal or in marginal processes ; 
tetrasp. in minute sori, spherical or elongated. 

On rocks and stipes of Laminaria near low- water mark and 
at greater depth. Common ; widely distributed. 

var. ciliifera Kiitz. — Marginal processes conspicuous. Not 
uncommon. 

var. lobata Kiitz. (/. latifrms Crouan). Broader than the 
type. Rather rare ; Cornwall and Devon. 

var. uncinatum Grev. (non N. uncinatum J. G. Agardh). — 
Ends of some of the branches sickle-shaped, cartilaginous. Bare ; 
widely distributed. 

Family II.— RHODOMELACEJi: 

Thallus polysiphonous. Antherid. and procarps developed 
exterior to the main axis ; cystoc. urn-shaped with an ostiole, 
usually shortly pedicellate ; tetrasporang. tetrahedrally divided. 

1. BOSTRYCHIA Mont. 

(Gr. bostrucMos, a small curl.) 

Fronds dark purple, compressed or filiform, dorsiventral, 
branching distichous or irregular ; composed of a central siphon 
and several rows of elongated pericentral cells which may be 
surrounded by a band of smaller corticating cells ; apices usually 
monosiphonous. Cystoc. terminal on the branches, ovate, with 
distinct ostiole ; tetrasp. tetrahedral, in a double row in terminal 
fusiform stichidia. 

B. scorpioides Kiitz. (Gr. shorpioeides, scorpion-like). — Fronds 
5-10 cm. long, in entangled tufts, filiform, flexuous, divided at 
irregular intervals into a few main branches, either alternate or 
subdichotomous, patent, having their apices spii'ally coiled ; 
branches clothed throughout with j)^tent or reflexed short, 
slender, alternate branchlets, apices more or less curled, bearing 
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several series of ramxili of wLich the ultimate are subulate and 
thorndike; pericentral cells of the thalius gradually smaller 
towards the periphery ; articulations of the central siphon 
4—5 times as long as broad. 



On muddy shores near high-water mark ; at the estuaries of 
rivers ; adhering to the roots and stems of flowering plants in 
salt-water ditches and marshes. Local ; S. and E. England, 
TV ales, Ireland and Channel Islands. 
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2. RHODOMELA C. A. Agardh 
(Gr. a rose, and weto, dark.) 

Fronds iilif orin or snbcompressed, not attenuate at the base, 
inarticulate, much branched ; composed of a monosiphonous 
axis, surrounded by a peripheral zone of elongated cells, bounded 
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by a band of small eorticating cells. Cystoc. sessile or stipitate, 
with an apical ostiole and pyriform carposi3. ; tetrasp. tetra- 
hedral in the ultimate branclilets. 

Key, 

XJstially epiphytic, ptirplish brown, ramuli dense ... E* lycopodioides. 
Usiially saxicolous or growing on shells, brownish 
red ; ramuli less densely tufted than in B. lyco- 
podioides E. suhfusca, 

R. suMusca C. A. Agardh. Lat. sujfuscus, somewhat brown.— 
Generally tufted, 7*5-30 cm. long, attenuate upwards, cyHndrical, 
much branched. Branches irregularly divided, clothed with 
pinnated branchlets and subulate, simple, scattered or tufted 
ramuli. In winter secondary branches fall off, leaving the 
main branches and remains of ramuli. Frond brownish red, 
cartilaginous, very rigid in the branches, more flaccid in the 
ramuli, opaque ; articulations not visible. Cystoc. borne in 
summer, ovate, sessile or stipitate, lateral on the branchlets ; 
tetrasp. immersed in the swollen apices of the pinnules or in 
special stichidia, produced all the year round. 

On rocks and shells, in pools between the tide-marks, more 
rarely epiphytic. Common ; widely distributed. 

var. gracilior J. G. Agardh. — More slender than the type. 
Rare ; Berwick, Bute and Kirkw^all. 

var. firmior J. G. Agardh. — Frond robust, no tetrasp. in the 
finer ramuli. Rare ; Torquay, Falmouth, Kirkwall and Jersey. 

R. lycopodioides C. A. Agardh. From Lycopodium, a 
genus of Pteridophjrta, and Gr. eidos, like. — Frond purplish 
brown, cartilaginous in winter, soft in summer ; 10-60 cm. 
long, attenuate upwards, cylindrical, filiform, tufted, simple or 
divided near the base into several long, simple branches, 
densely beset with slender, finely divided branchlets, mixed 
with the short, bristle-like remains of a former series, the whole 
clothed in summer with tufts of multifid ramuli. Cystoc. 
abundant on the summer ramuli, ovate, with terminal ostiole 
and pyiiform carposp ; tetrasp. tetrahedral, embedded in 
clustered or racemose distorted ramuli, borne on the winter 
branchlets. 

Usually epiphytic on the stipes of Laminaria. Common ; 
Scotland, N. England and Ireland. 

var. laxa Kjellm. — More lax than the type. Not uncommon ; 
Berwick and Kirkwall. 

3. OBONTHALIA Lyngb. 

(Gr. odous, odontos, du tooi}x, and thalia, abundance.) 

Fronds two-edged, plano-convex, distichous, with rudi- 
mentary midrib, margin alternately toothed, formed of oblong 



Fig. 208 .' — Odonthalia dmtata Lyngb. A. plant ( X f) ; B. Portion of the 
frond with cluster of cystocarps ( X 12) ; C. Single eystocarp ( X 120) ; 
D. Single carpospore ( X 300) ; E, Gluster of the antheridial pro- 
liferations ( X 12); F. Group of tetrasporicstichidia( X 12); G. Single 
tetrasporic stichidiuin (X 40) ; H. Single tetrasporang. ( X 150). 
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internal cells and small, irregularly shaped, cortical cells ; cystoc, 
on short, corymbose, stipitate branchlets, axillary or marginal ; 
tetrasp. embedded in lanceolate stichidia, similarly placed. 

0. dentata Lyngb. Lat. dentatus, toothed.™ Fronds deep 
purplish red, more or less cartilaginous, tufted, 7*5-30 cm. long, 
much branched, irregularly pinnate, branches linear-oblong’ 
deeply pinnatifid ; midrib visible near the base, vanishing above ; 
branchlets alternate, linear, entire below, alternately toothed 
above, the larger ones pinnatifid with toothed segments. Smell 
pungent. Cystoc. pitcher-shaped with very wide ostioles, borne 
on the margin or in the axils of the teeth; antherid. borne on 
leafy proliferations ; tetrasp. in nearly colourless stichidia. 

On rocks in the sea, perennial, fruiting in winter. Common ; 
Scotland, N. England and Ireland. 


4. LAURENCIA Lamour. 

(x4f ter M. de Lalaurencie, French naturalist.) 

ihallus cylindiical or compressed, linear, pinnately branched, 
apices obtuse ; central siphon only visible at the apices of the 
branches ; pericentral zone formed of elongated longitudinal 
ceJis, bounded by a single cell-layer of roundish compact cells ; 
apical cell in a small depression, sinrounded by dichotomous 
colourless hairs. Cystoc. urn-shaped, ovoid or spherical, sessile 
on the branches ; tetrasp. embedded in the ramuii, tetrahedral. 


^ Key, 

1. Thallus compressed, many times pinnate ; 

brandies given off from the compressed edge 

of the frond 

Tlialliis cylindrical or subcompressed ; branches 
arising irregularly 

2. Purple or greenish yellow, cylindrical or sub- 

compressed ; branches and ramuii of main 

branches erect, alternate 

Purple, red, or yellowish red, cylindrical • 
branches and ramuii patent, opposite 


L, pinnatifida { 3 ). 
2 . . 

L, emspitosa (2). 
L, ohtusa (1). 


11 ^ Lamour. — Fronds pinkish or purple, sometimes 

yellowish red, cartilaginous, brittle, forming dense globose 
tufts, 7-5-15 cm. long, cylindrical, of equal diameter throughout, 
lurmshed with a simple axis, closely set throughout with patent 
or horizontal, often opposite lateral branches, diminishing in 
Itmgth from base to apex, giving the frond a pyramidal outHne ; 
branches spii-aily inserted, repeatedly pinnate ; phmse opposite, 
patent, lower ones often short, middle ones longest, gradually 
shorter towards the tip, ultimate ramuii very short, obtuse, 
clayate, simple or bearing two or three small processes. Cystoc. 

near the tips of the ramuii ; tetrasp. 
embedded in the tips of the ramuii. 
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Usually epiphytic on other algae between the tide-marks. 
Not uncommon ; widely distributed. 

var. eruciSera Hauck.— Branches and ramuli opposite. Bare ; 
Dorset. 

var. pyramidata J. G. Agardh. — ^Shading into purple ; ultimate 
ramuli fasciculate and corymbose. Bare ; Cornwall and Dorset. 



Fig. 2Q^,—LanTmcia ohtiisa Lamour. A. Plant (X J) ; B. Frond with 
totrasporic sori ( X 10); 0, Single tetrasporang. (X 33); B. Antlieridial 
sori at tips of obtuse apices ( X 10) ; E. The same (x 33); F. Portion 
of the same (X 300) ; G. Frond with cystocarps (X 10) ; H. Single 
cystocarp (x 33). 

2. L. csespitosa Lamour. Lat, cmspes, a clump. — Fronds 
dark lurid purple, cartilaginous, densely tufted, 5-15 cm. long, 
of nearly equal breadth throughout, cylindrical or very slightly 
compressed, having a main central axis, set witli numerous 
alternate or rarely opposite, erect branches, the lower being 
longest, giving the plant a pyramidal outline ; brancdies repeatedly 
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pinnate, naked below, the divisions erect, blunt or truncate, 
the ultimate ramuli frequently several times divided at the apex. 
Cystoc. unknown ; tetrasp. confined to the apices of the ramuli, 
tetrahedral. 

On stones and shells between the tide-marks, rarely epiphytic. 
Common ; widely distributed. 

3. L. pinnatifida Lamour. Lat. pinnatus, feathered ; fidus, 
cut. — Fronds varjdng with exposure to sun, from pale yellow to 
greenish olive or purple, cartilaginous ; very variable in form, 
depending on its position with regard to low-water mark. Tufted, 
2‘5-30 cm. long, flattish, compressed or subcylindrical, the main 
axis undivided or cleft into several segments, furnished through- 
out with alternate, distichous branches of varying length, closely 
packed, with rounded axils ; smaller branches pinnatifid or 
bearing a second or third series of branchlets, ultimate ramuli 
obtuse. Cystoc. sessile or very shortly stipitate, borne on the 
ramuli ; spermatia produced in a cup-like structure at the apices 
of the ramuli ; tetrasp. tetrahedral, immersed in the apices of 
the ramuli. 

On rocks from extreme high-water mark to beyond the 
limit of low water. Common and abundant ; widely distributed, 

var. osmunda Harv. — Frond flat, generally undivided ; ramuli 
short and multifid. Common. 

var. litoralis Harv. — Dwarf, greenish olive ; frond flat, broad, 
tapering below ; ramuli short, emarginate. 

This species often has a hot biting taste, and was formerly eaten in 
Scotland under the name of Pepper Dulse. 

5. HALOPITYS Kiitz. 

(Gr. hals, the sea, Bndpitus, a pine tree.) 

Thallus cylindrical, erect, composed of one central and 5 
pericentral siphons, bounded by a band of corticating cells, 
becoming smaller near the periphery ; branches and ramuli 
recurved near their apices ; ramuli at almost regular intervals, 
in pairs, one on each side of an articulation. Cystoc. urceolate, 
pedicellate on the ramuli ; tetrasporang. in two longitudinal rows 
in the ramuli. 

H. incurvus Batt. {Rytiphloea pinastroides C. A. Agardh).-— 
Fronds dark red, cartilaginous and tough, very rigid when dry ; 
tufted, 10~2o cm. long, cylindrical, much branched, bushy ; main 
branches alternate or sub-dichotomous, clothed in their lower 
part with short, subulate, simple ramuli, much branched above ; 
the branches pectinate with a double set of subulate ramuli on 
their upper side, generally in pairs, but sometimes irregular ; 
ramuli erect with straight or hooked apices, somewhat attenuate 
below; articulations visible, much shorter than broad. Cystoc. 
ovate, on longish pedicels, borne on the inner faces of the ramuli ; 
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tetrasj). tetrahedral, borne on separate plants in lanceolate, 
shortly stipitate stichidia. 

On submarine rocks near low-water mark ; perennial, clothed 
in winter with broken remains of old rainuli. Not uncommon ; 
S. England and the Channel Islands, 

6. CHONDRIA C. A. Agardh 
(Gr. chondros, cartilage.) 

. Thallus cyhndrical, much branched, composed of one central 
and 4-6 pericentral siphons, surrounded by a band of corticating 
cells becoming smaller near the periphery. Cystoc. sessile, 
ovate, with distinct ostiole, carposp. pyiiform ; antherid. borne 
in short disc-like branchlets, covering both surfaces except at 
the margin ; tetrasp. tetrahech’al, borne in club-shaped branch- 
lets. 



1. RaiiiuU very sleiKler, setaceous, attenuate at 

both extremities C, tenuissUna (1). 

Ramuli attenuate at the base, clavate or 
elongated, truncated at the apex 2. 

2. Tlialius iridescent, blue or rarely yellowish ; 

ramuli long, linear, attenuate below, truncated 

above, often very curved ; 0. ccerulescens (3). 

Thallus red or purple, ramuli short and thick, 
ovoid, clavate or more elongate, erect or 
slightly curved C. dasyphylla (2)* 

1. C. tenuissima C. A. Agardh [Laurmcia ienuissima Harv.). 
Lat. tenuissimus^ very thin. — Fronds pale pinkish purple, fading 
in the sun to yellowish, between cartilaginous and gelatinous, 
densely tufted, 15-25 cm. long ; branches attenuate upwards ; 
main axis simple or divided into 4 or 5 principal parts, each closely 
set with slender, alternate, erect or somewhat patent undivided 
branches, sometimes bearing a second series.; the whole densely 
clothed with setaceous simple ramuli, attenuate at each extremity. 
Cystoc. ovate, subsessile, borne profusely on the ramuli ; antherid. 
in short disc-like apical branchlets ; tetrasporang. globose, 
scattered in the ramuh. 

On rocks and stones, generally in shallow pools, between the 
tide-marks. Rare; widely distributed. 

2. C. dasyphyUa C. A. Agardh (Laurencia dasyphylla GmY,), 

Gr. dasus, shaggy, and a leaf. — Fronds red or purple, 

cartilaginous when fresh, cylindrical, filiform, 10-30 cm. long, 
usually with an undivided or once-forked main axis, closely set 
with lateral irregularly placed branches, the long lower ones 
giving the plant a pyramidal outline ; branches bearing a second 
or third series of smaller branchlets, the last series being furnished 
with short, patent, clu,b-shaped, obtuse ramuJi, much attenuate at 
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the base ; articulations visible in the young branches and larnuli. 
Gystoc. sessile on the smaller branches ; tetrasp. immersed in 
the ramuli. 

On stones and shells in pools near low-water mark, often on a 
sandy or muddy bottom. Common ; wddely distributed. 



Fig, 211 . — Chondria dasypliylla C. A. Agardh. A. Plant (x |); B. 
Portion bearing tetraspores ( X 6) ; C. Tetrasporang. ( x 33) ; I). Por- 
tion of frond with antlieridial sorus (X 6) ; B. Antheridial sonis 
(X 33); F. Section of same (X 300) ; 0, Frond with cystocarps 
(X G) ; H. Cystocarp { X 33). 
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3. G. cseralescens J. G. Agardh. Lat. ccerulescens, becoming 
dark blue. — Tlmlliis iridescent blue or rarely yeUowisb, shot 
with blue when fresh, almost black when dry, 5-20 cm. long ; 
formed of slender branches, scarcely attenuate at the apices ; 
clothed in their upper and middle parts with linear ramuli, 
attenuate at the base, truncated at the apices, often very long 
and curved. 

Very rare ; Sussex and Suffolk. 

7. POLYSIPHONIA Grev. 

(Gr. polus, many, and siphon^ a tube.) 

Thallus branched, bearing numerous ramuli which in perennial 
forms are shed annually before the winter, the plant being 
re-clothed in spring. Antherid. produced on filamentous hairs 
on the tips of the branches and ramuli ; cystoc. on the ramuli 
or the branches, urn-shaped, with an ostiole at the top. Attached 
to the substi'atum by numerous rhizoids. 

The frjpeeies fall into two groups — 

I Ecorticate. 

II Corticate. 

The thallus of the ecorticate forms consists solely of siphons — that is, of 
cells extending the whole length of the articulation. In the corticate 
forms, in addition to the siphons, cells are present at the periphery of the 
thallus, sliorter than the siphons and smaller in diameter. These form a 
mosaic extending over the whole plant or occurring on the lower parts only. 
The thallus consists then of one central siphon and a band of primary 
pericentral siphons numbering from 4 to 20 or even more, which may be 
suiTounded by alternating bands of smaller siphons and bounded ex- 
ternally by one or more rows of cells. The pericentral siphons are usually 
parallel to the main axis, but are spirally placed in some species. 


Key. 

1. Axis consisting of 4 primary pericentral 

siphons, with or without cortieation 19. 

More than 4 2. 

2. Axis consisting of 5 primary siphons 3. 

More than 5 4. 

3. Articulations 3 or 4 times longer than broad 

in lower parts of axis; siphons spirally 

placed P. Bichardsoni (11). 

Articulations shorter than their breadth near 
the base ; siphons irregular P variegata (23). 

4. Axis consisting of 6 primary pericentral 

siphons, with or without cortieation 8. 

More than 6 5. 

5. Axis consisting of 7 primary pericentral 

siphons, with or without cortieation 8. 

More than 7 6. 

0. Axis consisting of 8~ll primary pericentral 

siphons, with or without cortieation 7. 

More than 1 1 J h 

7. Zone of cells present in older parts, outside 

primary siphons.. 8. 
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Plant ecorticate 9. 

8. Ramuli slender and regularly distributed over 

the younger branches p. mriegata (23). 

Ramuli borne close together, giving plant a 

tufted appearance P. Brodicei (20). 

9. Pericentral siphons spirally curved P. nigra (6). 

Pericentral siphons straight 10. 

10. Plant bright brick-red P. furcellata (8). 

Plant dark brownish red P. foetidissima [21). 

11. Axis consisting of 12-14 primary pericentral 

siphons, with or without cortication 12. 

More than 14 16. 

12. Pericentral siphons spirally curved P. nigra (6). 

Pericentral siphons straight 13. 

13. Maximum height of plant 3 cm P. obscura (9). 

Plant more than 3 cm 14. 

14. Colour bright brick-red when fresh P. stibuUfei'a (13). 

Plant dark or blackish 15. 

15. Central siphon small P. simnlans (12). 

Central siphon occupying about 4 diam. of 

thallus in transverse section P. nigrescens (22). 

16. Filaments decumbent ; plant not more than 

3 cm. high P. ohscura (9), 

Plant erect, more than 3 cm. high 17. 

17. Usually parasitic on Ascophyllum nodosum, 

and containing conspicuous central siphon P.fastigiata (7). 
Plant not parasitic 18. 

18. Zone of corticating cells present outside the 

primary siphons at extreme base of main axis P. nigrescens (22). 
Axis consisting solely of one central and about 
20 pericentral siphons, ecorticate throughout P. opaca (10). 

19. Plant ecorticate 20. 

Plant corticate 27. 

20. Siphons spirally curved in principal branches 22. 

Siphons in principal branches straight 21. 

21. Plants gelatinous, occurring in tufts about 

3 cm. in height P. macrocarpa (2). 

Plant not gelatinous.... 23. 

22. Articulations one or 1| times as long as broad P. spiralis (4). 

Articulations 6-8 times as long as broad P. fibraia (16). 

23. Plant deep full red P. ■urceolaia (5). 

Plant dark reddish brown or greyish 24. 

24. Articulations 4-6 times as long as broad 25. 

Articulations less than 4 times as long as broad 26. 

25. Ramuli dichotomously branched P. fihrata (16). 

Ramuli alternate or unilateral..................... P. insidiosa (1). 

26. Plant greyish. Articulations 3 or 4 times as ^ 

long as broad P. insidiosa (1), 

Reddish brown. Articulations 2 or 3 times as 

long as broad ..................... P. rhunensis (3). 

27. Plant pale straw-coloured or brownish ......... P, fibrillosa (17). 

Plant dark red 28. 

28. Ramuli tapering at base and apex P. elongata (14). 

Ramuli not tapered at extremities ............ 29. 

29. Plants tufted from the base ........................ 30. 

Plants with conspicuous main axis ..... . , ...... „ 31. 

30. Ramuli dichotomous .................... ............. P. fihrata (16). 

Ramuli alternate P. spinulosa (18), 

31. Axils of lower branches markedly obtuse ...... P. elongella (15). 

Axils of lower branches acute P. violacea (19). 
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1. Ecorticate species.* 

A. Four primary pericentral siphons. 

1. P. insidiosa Crouan. Lat. insidiosus, deceitful. Plants 
greyish brown, becoming black in drying, in tufts, branched 
irom the base ; branching pseudo-dichotomous, ramuli alternate 
or unilateral. Diameter of the branches variable, attenuate 
upwards. Lower articulations and those of the ramuli, once or 
tuice as long as broad, those of the upper parts of the main 
branches 3-4 times their breadth. Tetrasp. in distorted ramuli ; 
antherid. cylindrical, obtuse at the apices ; cystoc. ovate, sessile 
on the ramuli. 

On muddy rocks, large stones, and on other algie at extreme 
low-water mark. Very rare ; Yarmouth to Torquay. 

7 7 ^’ ^^^c^’ocarpa Harv. (P. pulvinafa Harv. and P mdih 

^ ant* dark reddish_ brown, m roundish tufts rarely more than 
rJjl, branches showing marked tendency to 

pseudo-dichotomy; ramuli unilateral or alternate, generally 

cl™ A «"0 tetmp. into! 

the Lpex ^ elongated at 

On rocks between the tide-levels and creeping in the sand 
Common ; widely distributed. 

“I® Rhun,” a roadway 
re^bV^*^ mainland of France and the isle of Tatihou.—Plants 
brnnti^ branched from the base ; 

ArtrcSion^™? t- upwards, clothed with ramuli. 

+ 1 , j.® *1 times as long as broad, diminishing in length 

near the attachment organ and in the ramuli. Tetrasp. borne 

obtusp’'‘^m!^ ' i dichotomising fibrillm, cylindrical, 

JssT’cv r if f almost 

sesMlt, o\ ate, with short ostiole, frequently sinuous. 

and Defon low-water mark. Rare ; Cornwall 

thsn Hants gelatinous, in tufts rarely more 

f ‘^^P^uus 4 pericentral round large central 
cuhtionf'^ spirally placed in the main branches. Arti- 

mmuh fi diminishing in length in the 

lamuli and near the attachment organ. 

On rocks and groins near low-water mark. Dorset. 

deen fed™tnSf , p*' a little pitcher. Plants 

Sotomousfff Branching pseudo- 

and Ir^nf flf f T ^ ramuli alternately br^ched 

4 pericentral 

in the nrineiml f .articulations 3-5 times longer than broad 
principal branches, approximately equal to their breadth 
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in the lower parts of the plant and rather shorter in the ramuli. 
Tetrasp. in the upper parts of the ramuli, usually extending to 
the tip ; aiitherid. elongated, narrow and stalked on the tips of 
lateral ramuli ; cystoc. shortly stalked, elongated, on the upper 
branches and ramuli. 

On rocks, limpet shells and larger algse, particularly Lanmiaria , 
near low- water mark. Common. 

var. patens J. G. Agardh. — Less branched than the type, 
with shorter articulations ; branches beset with short re -curved 
ramuli. Widely distributed. 

var. lomiosa J. G. Agardh (P. formosa Suhr). — Filaments 
sub-flaccid, upper branches sub-corymbose and secund. Not 
uncommon j widely distributed. 

var. comosa J. G. Agardh [P. slricta Grev.). —Fronds densely 
tufted, setaceous, flaccid, dichotomous ; branches and ramuli 
straight, erect ; axils acute, upper articulations 4-5 times longer 
than broad ; cystoc. ovate, sessile. Not uncommon. 

B. More than four primary pericentral siphons. 

6. P. nigra Batt. {P . afro-rubescms Grev.). Lat. niger, black. 
Plants attaining a length of 30 cm., dark red when young, later 
becoming black, main axis often pseudo-dichotomously branched, 
smaller branches arising alternately, the whole being clothed with 
short spine-like ramuli. Small branches and ramuli tapering at 
the base and apex. Siphons 8^-14 pericentral and large central. 
Articulations 2-3 times as long as broad in the principal parts 
of the main branches; pericentral siphons spirally curved. 
Tetrasp. intercalary in origin, in swollen ramuli ; cystoc. sessile or 
very slightly stalked and broadly ovate with a large open ostiole. 

On rocks, stones and shells such as Pecten rnaximuSy only 
exposed at low-tide or obtained by dredging. Not common ; 
widely distributed. 

7. P. fastigiata Grev. Lat. a gable. — Plants dark 
reddish brown, densely tufted, 7 or 8 cm. in height, on Aeco- 
phyllum nodosum. Branching dichotomous, apices outspread. 
Siphons 12-24 pericentral round large central ; articulations 
shorter than broad, the contents of the central siphon being 
conspicuously dark. Parasitic, obtaining food from the host by 
numerous penetrating rhizoids. Tetrasp. in swollen terminal 
branches ; antherid. bright yellow, in elongated clusters at the 
tips of the branches in winter and spring ; cystoc. sessile, egg- 
shaped, replacing one of the apical dichotomous branches. 

Very common wherever Ascopliyllum 

8. P. furcellata Hook. Lat. furcilluy^ a little fork. — Plants 
12-14 cm. high ; brick-red when fresh, with well-marked central 
axis and numerous widedy spread lateral branches. Siphons 
8 or 9 pericentral, and one small central. Tetrasp. intercalary, 
borne in distorted ramuli. Cystoc. ovate and sessile. 
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In deep water. Rare ; S. England and Ireland, 
var. foreipata J. G. Agardli (P. furgidula Holm,).^ — Upper 
wunclies^dicliotomous, with the apices converging. Very rare ; 

TO ?o J- Agardh.— Forming low tufts 1-3 cm. high 

1^-18 pericentral siphons round large central. Tetrasp. inter- 
calary, formed spirally in much-branched filaments. 

In tufts on sheltered rocks, on the attachment organs of 

IslSdr'^ Channel 

num“ef ofSSons. diminutive habit and large 

10. P, opaea Zanard. — Plants from 1-9 cm. high, ramuU 
Sntw and closely set on the smaller branches ; 

siphons 20 or more pericentral round large central. Tetrasporang 
intercaiary not always occupying successive articulations of the 
lamulxis ; Gystoc. ovoid, sessile on the ramuli 

Occurring between the tide marks. Rare i Guernsey. 

Pi h Hook. After Dr. (afterwards Sir John) 

Richardson.— Siphons 5, round a smaller central siphon. Peri- 
central siphons spirally placed. Very rare ; Kirkcudbright. 

f ‘ Harv. Lat. simidare, to imitate.— Plants 

branches arising alternately, sparsely 
clothed with irre^larly pinnate ramuh, tapering sharply at the 
apex ; siphons 12 pericentral round a central one of dia.Tu 
equal to |-| the radius of the filament. Tetrasp. intercalary ■ 

smaller branches^ Rigid when 

Mn!^’ Ui paper after immersion in fresh water 

Much darker in colour than P. subulifera. 

Occurring near low- water mark, usually on thin-bedded and 
eroded schists. Rare, but widely distributed. 

—Tufi an awl, and /era, I bear. 

^ben fresh, as much as 20 cm 
Snhon^^l 9 °^? beset with short spine-like ramuli ; 

2? pericentral round a small central ; articulations 

Snd ramuh fef “ tbe smaUer branches 

ana ramuh. Petraspores in distorted ramuh 

Rarely found except by dredging, occurring chiefly on 
Nulhpore hanks. Very rare ; widely distributed. ^ 

chfferenShrbitatT coW, and 

blore slender than the type articu- 
lations 2 or 3 times longer than broad. Belfast Bay.^ ’ 

II. Corticate species. 

A. 4 primary pericentral siphons. 

14. P. elonpte Harv. — Plants usually solitary reddish 
rown, very dark in older parts ; ramuh crimson, 15-3o’cm. long, 
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with well-marked main axis. Branches naked during the winter, 
clothed in spring with dense mass of ramuli, attenuate at bases 
and apices; main branches cartilaginous, ramuli gelatinous; 
siphons 4 primary pericentral, alternating with which on the 
outside are 4 secondary. Surrounding these in the older parts 
8 tertiary siphons occur, bounded by a zone of corticating cells. 
Attached by an expanded disc. Tetrasp. in lateral and terminal 
ramuli; cystoc. on small branches, sessile or very slightly 
stalked, ovate but tending to be elongated. 

On rocks, stones and shells in pools and muddy bays between 
the tide-levels and in 5-10 fathoms of water. Common ; widely 
distributed. 

var. rosea J. G. Agardh (P. rosea Grev., P. elongata var. 
sanguinolenta Harv.).— Ramuh forming broad, dense tufts, mostly 
at the tips of the branches, crimson. Not uncommon in spring. 

15. P. elongella Harv. — May be distinguished from P. elongata 
by the visibility of the articulations in all parts of the plant except 
the extreme base, cortication being much less well developed in 
the former species. Ramuli not attentuate at the base as in 
P. elongata. 

On rocks, stones and the smaller algae near low-water mark, 
and at greater depth. Rare ; widely distributed. 

16. P. fibrata Harv.— Plants red when fresh, in tufts 20-23 
cm. in length; main branches clothed with numerous ramuli, 
frequently bearing delicate fibrillse at their tips ; siphons 4 peri- 
central round a minute central one, a row of corticating cells 
frequently occurring at the extreme base ; articulations variable 
in length, as much as eight times as long as broad in the main 
branches ; filaments slightly swollen at the junction of the 
articulations. Tetrasp. intercalary in development, in distorted 
ramuli ; antherid. on apical fibrillge at the tips of the branches, 
cystoc. stalked, ovate with large open ostiole. 

On rocks, stones and shells at extreme low-water mark. 
Frequent ; widely distributed. 

P. fibrata is usually darker in colour than P. urceolMa, and it may also 
be distinguished from that species by its gelatinous nature. The arrange- 
ment of the siphons is frequently spiral in this species. 

17. P. fibrillosa Grev. — Plants* solitary, brownish or straw- 
colour in sunny pools, darker in deep water, as much as 15 cms. 
in length ; cartilaginous, gelatinous in smaller branches and 
ramuli. Siphons 4 primary pericentral, alternating with four 
secondary ; articulations from 1| to twice as long as broad in 
the smaller branches and ramuli, obscured in the lower parts. 
Tetrasp. intercalary ; antherid. at the apices of the ramuli ; cystoc. 
ovate, sessile, on the wsmaller branches. 

On rocks, stones and other algse, 

in clear suuny tide-pools and in deep water. Rare, but occurring in 
considerable quantity at uncertain intervals ; widely distributed . 
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18. P. spinulosa Grev.— Plants about 5 cm. in height, dark 
red ; branches clothed \vith short spine-like raninli ; siphons 4 
primary, 4-secondary bounded by a band of corticating cells, 
articulations about equal in length and breadth. Cystoc. ovate, 
sessile on the smaller branches. 

Very rare ; Argyle. 

var. major J. G. Agardh (P. CarmicJiaeliana Harv.).- — Lax 
branching and wide band of corticating cells. Probably in tide- 
pools, Rare ; Argyle, Bute and Orkney. 

19. P, vioiacea Harv. (inch P. Grevillei Harv.). — Plants 
brownish purple, usually 12-15 cm. long, consisting of a main 
axis, conspicuous at the base, but soon becoming alternately 
branched, the branches densely clothed with alternate ramuli ; 
siphons 4 primary, alternating with 4 secondary, bounded on 
the outside by a band of corticating cells. Tetras. in swollen 
ramuli ; cystoc. ovate, usually shortly stalked with no elongation 
in the region of the ostiole. 

On rocks, stones and on other algse such as Chorda Filmm, near 
low- water mark. Rather rare ; widely distributed. 

vai‘. Grifflthsiana Batten. — Plant pyramidal in form. 

Differing from P. vioiacea Harv, in that the secondary siphons and 
corticating cells are only present at the extreme base. 

var. subulata Batten. — Corticate at the base only. 

var. tenuissima Hauck (P. divaricata Kiitz.). — Delicate with 
lax growth, corticate at the base. 

B. More than four primary pericentral siphons. 

20. P. Brodisei Grev. ‘After J. Brodie, Scottish collector. — 
Plants dark purplish red, cartilaginous, branched from the base, 
frecjuently showing a distinct main axis ; branches densely 
clothed with flaccid, tufted ramuli ; siphons 6-8 primary peri- 
central, alternating with the same number of secondary, bounded 
by a band of corticating cells ; articulations of the main axis 
and principal branches entirely obscured by the cortication, 
Tetrasp, intercalary, in swollen ramuli. Cystoc. ovate, shortly 
stalked, . 

Occurring near low-water mark and at greater depth on 
rocks, corallines and shells ; flourishing where conditions are 
turbulent. Common ; widely distributed. 

var. densa Holm. & Batt. —Densely tufted, oecurring with 
the type. Not common. 

21. P* foetidissima CockwS (P. ^^upo^a Ralfs).— Plants gela- 
tinous, in tufts 3-10 cm, in length. Siphons 8-10 ])ericentral, 
sometimes bounded by a row of corticating cells at the base. 
Cystoc. ovate, with a conical elongation towards the ostiole. 

On rocks, stones and on other algic between the tide levels. 
Very rare ; Cornwall, Devon and Sussex. 

22. P. nigrescens Grev* Lat, nigreacms^ becoming black. — 
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Plants rigid, brownisii purple, perennial ; in tufts as imicli as 
5 cm. diameter, varying from a slender plant about 7 cm. long 
to a coarse form 30 cm. long, the lower parts clad with the broken 
remains of old ramuli. Branching variable, but typically 



Fig. 2l%,~~Polysip}ionia nigrescens Grev. A. Plant ( x |) ; B. intorJu<;]ving 
attachment discs from below (X 6) ; 0. Trans, sect, of main axis near 
the base ( X 100) ; D. Tips of branches with tetrasp, ( x G6) ; E. cysto* 
carp (X 6G) ; F. Tip of branch with antheridia ( x 200), 

alternate, the branches subdividing and bearing large numbers 
of closely pinnate, deciduous, flaccid ramuli, the latter being 
again doubly pinnate. Siphons 12-20 pericentral round a central 
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one, with diam. equal to about J of the diam. of the filament 

ArowofsmaU cells frequently bounds^the pericentral siphons on 
the outside at the base Tetrasp. in the ramuli and uwermost 
branches, frequently intercalap ; antherid. in yellow clusters at 
the tips of the ramuh, usually among clusters of multiceUular 
hairs ; cystoc. broadly egg-shaped and almost sessile. 

This species often bears a strong outward resemblflnr.^ • 7 

thuyoides Sch., although the branching is not so rfio-niar. ^^^^'ostphoma 
tinguished with a hand-lens by means of the aUaSment 
branches specially modified for attachment whieb are 

being absent in P. nigrescens, ® present m P. thuyoides 

Common almost everywhere on the shore«! nf t i 

Shorter thtei the type ; ipices oi the rateSTtraS 

var. senticosa J. G. Agardh.— Shorter than „ ■ 

of the ramuh truncated. Rather rare ; Devon 

var. protensa J. G. Agardh (P. violacea Harv non Grev 
P. purpurascens Harv. Man., P. atro-purpurea Moored ptll'’ 
ments robust, elongated, rigid below, CJd t 

branched ; lower articulations shorter than broad i^nl^r 9 q 
times as long as broad ; tips of branches Wat ’ 

Not uncommon ; widely distributed. ' 

var. affinis J. .G. Agardh (P. affinis, Moore) -More lax thnn 
the type. Rather rare ; widely distributed ^ ™ 

23. P. variegata J. G. Agardh.— Anmio.! „„„ •, , 

a,ttaining a length of 25 cm., purplish-brown 
tint in main branches. Branching pseudodichotomnn 
divergent, main axis flexuose ; siphons six 
rounded by a band of cortieating cells in 
Tetrasp. smaU, intercalary; anthiid. neat the 
branches. Cystoc. broadly ovate at the bw 
on the smaller branches and ramuli. ' ’ ortly stalked, 

A mud-loving estuarine species oceurrinv nr. mni * 

and on smaller alg® and on the leaves of Zostp^n V ’ 
Southern England. ^ostera. Very rare ; 

The nomenclature of this genus is that of the i • 

Linn. Soc., XLVI, 271 (1923). The strict anin; ?• “ Journ. 

International Rules would necessitate a number of Present 

8. PTEROSIPHONIA Ealkenb. 

(Gr. pieron, a wing, and siphon, a tube.) 

Fronds erect, or rising sharply from the rhiyAml T.i-„ 4 + i 
ment organ, terete or compressed, bearing tto tntt 
nately pinnate ramuli ; structure paren^vm^? ^ 

siphonous, 5-12 pericentral siphons%cortiLte*orw^^^i 
a hand of cortieating cells ; procumbent ^ ^o™ded by 
developed bearing lateral brandies, thof^ 
being erect, those on the lower may thomsokt^ ^^*^1 

smaller alga, in addition to bearing lirouTrhLoids! 
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Key. 

1. Plants ecortieate 

Plants corticate 

2. Dark reddish purple. On rocks in sandy bays, 

particularly where fresh water runs into the sea 
Red. Epiphytic on larger alga, particularly Coral- 
lines, at the limit of low tide and in deeper 
water 

3. Frond compressed 

Frond cylindrical 

4. Ramuli regularly pinnate, erect (not spreading) 
Branches and ramuli arising at wide angles, 

iiregularly pinnate 


2 . 

3. 

P. pennata (3). 

P. parasitica (2), 
P. complanata (I), 

4. 

P, thuyoides (4). 
P, fruticuhsa (5). 


1. P. complanata Schmitz (Rytiphloea complanata Harv.). 
Lat. complanare^ to make level. — Fronds cartilaginous, com- 
pressed, in tufts, 5-10 cm. high ; often simple near the base, 
much branched above ; branches bipinnate, bearing two rows 
of pinnate ramuli ; lower portion of the stem naked or clothed 
witli short pinnate ramuli ; ramuli subulate, the older ones 
becoming bifid and gradually multifid ; articulations about 
half as long as broad, marked with longitudinal striae showing 
the position of the siphons within the corticating layer. 

Very rare ; S. England and Ireland. 

Distinguishable from P. thuyoides and P. fruticuhsa by its flattened 
frond. 

2. P. parasitica Schmitz (Polysiphonia parasitica Grev.) — 
One or more fronds arising from a rhizome-like attachment 
organ, 2 *5-7 *5 cm. high ; fronds clear red, becoming darker in 
drying, cylindrical, not compressed ; clothed from the base with 
alternate pinnate branches, w^hich are themselves bipinnately 
branched, bearing two rows of distichous ramuli ; lower branches 
frequently longer than the upper, giving frond a somewhat tri- 
angular shape ; branches ecorticate, formed of 8 to 9 pericentral 
siphons round a smaller central siphon ; articulations as long as 
broad or shorter than their breadth. Tetraspores in swollen ramuli ; 
cystocarps ovate, shortly stalked, on the ramuli. 

On Zostera, the larger algse, and particularly on the Coral- 
lines at extreme low-water mark ; also on perpendicular sides 
of rocks. Rather rare ; widely distributed. 

3. P. pennata Schmitz {Polysiphonia pennata J. G. Agardh). 
—In tufts 2-5 cm. high ; branches bipinnate, bearing rows of 
bipinnate ramuli. Fronds dark reddish purple, becoming black 
in drying, ecorticate ; articulations about | as long as broad, 
formed of a central siphon and 8 or 9 pericentral ; Procumbent 
parts giving rise alternately to erect and short stunted branches, 
which bear numerous attachment rhizoids and aid in attach- 
ment by twining round another alga, Tetraspores in swollen 
ramuli ; cystocarps ovate, lateral on the ramuli. 
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On rocks at low water, in sandy bay vS, particularly where 
fresh water rtuis in. Bare ; Exmoutii. 

4. P. thnyoides Schmitz {Bytiphloea tliuyoides Harv.). 
Thuya, genus of ConiferjB ; Gk. eidos, like. — In tufts 7*5 to 
15 cm. high, branched from the base, erect ; branches irregular, 
ramuli regularly pinnate, pinnately branched, corticate ; articu- 
lations about as long as broad, Just visible through the corticating 
cells, formed of a central siphon, 8~12 pericentral, and several 
external rows of small cells. Tetrasp. in swollen and distorted 
ramuli, which are very dense in the tetraspore-bearing region ; 
cystoc. egg-shaped and elongated, tapering near the ostiole, 
sessile, in large numbers on the ramuli. 

In shallow tide-pools on rocky substrata, on CoralHnes and 
other small algse. If the Fucus sermtus vegetation is not too 
dense, occurring with P. fruticulosa in the lower httoral region. 
Eather rare ; widely distributed. 


Attacliii'ieiit organ similar to that of F, pennata. In oiitwarcl form, 
much resembling Polysiphoma nigrescens, from which it is readily dis- 
tinguished in the held by the form of its attachment organ. 



Fig. 213. — Ftcrosiphonia thuyoides Schmitz. A, Plant ( X |) ; B. Trans, 
sect, thalhis ( X 100) ; C. Attaeliment organ ( X 6 ) ; D. Cystocarp 
( X tO). 


5. P. fruticulosa Batten (Polydphonia fruticulosa Bpieng., 
MytipMoea fruticulosa Harv.). Lat. small shrub,-— 

Plants dark brownish purple, in tufts from 10-15 cm. high; 
branching roughly pseudodichotomous in the main branches, 
with wide angle of divergence, causing characteristically angular 
appearance; smaller branches irregularly bipinnate, the whole 
plant being clothed with short spine-like ramuli set at a wide 
angle ; siphons 8-12 pericentral, surrounded by a wide band of 
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corticating cells. Tetrasp. in swollen and distorted ramnli ; 
cystoc. rare, ovate, sessile, on the ramnli. 

In tide-pools on the rocky bottom and particularly in warm 
shallow pools on coralline algse. Common ; S. England, Ireland 
and the Channel Islands : rare ; Scotland and ISf. England. 

9. BEONGNIARTELLA Bory 
(After A. Brongniart, French naturalist.) 

Filaments cylindrical, mixch branched, composed of a central 
and 5-7 pericentral siphons ; clothed throughout with mono- 



Fig. 214 . — Brongniarielkt hyssoideft Bory. A. Plant (Xf); B. Trans, 
sect, thallus ( X 100) ; Tetrasporic bx'aneh { X 00) ; D. Tip of branch 
with antheridia { x 60) ; E. Cystoearps ( X 00). 
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siplionous, dichotomons ramuli. Reproduction as in Poly^ 
siphonia, differing from that genus in the possession of mono- 
siphonous ramuh. 

B. byssoides Bory {Polysiphonia hyssoides Grev.). Gr. 
hissoSy fine flax, and eidos, like. — Fronds crimson, soft and placid, 
becoming rigid with age, 15-30 cm. or more long, with a con- 
spicuous main axis, closely set with distichous alternate branches, 
furnished with a second or third series ; branches and branchlets 
clothed with short, byssoid, monosiphonous ramuli, dichoto- 
mously branched ; articulations visible throughout, very 
variable in length. Cystoc. ovate, sessile, scattered on the 
smaller branches ; tetrasp. immersed in the branchlets, one 
tetrasporang. in each articulation. 

On stones, shells, and on other algae, near low- water mark 
and at greater depth ; often obtained by dredging. Common ; 
S. and E. England and Ireland : rare ; Scotland and W. Ireland. 

10. DASYA C. A. Agardh 
(Gr. dasus, thick.) 

Fronds filiform or compressed, distichous or irregularly 
branched, composed of one central and 4-12 pericentral siphons, 
often bounded by a band of corticating cells. Branches clothed 
with monosiphonous, dichotomous branchlets, which are not 
hyaline. Cystoc. ovate, acuminate, sessile or pedicellate ; anth- 
erid. in siliculose tufts on the branchlets; tetrasp. borne in 
regular rows in lanceolate or ovate lanceolate stichidia. 


Key. 

1 . Ramuli tapering to an acute point I>. corymhi fera ( 1 ) . 

Ramuli blunt........ 2* 

2. Ramuli about 7/x broad D, punicea (4). 

Ramuli about 20ja broad 3. 

3. Sticbidia elongated, gradually attenuate upwards D. ocellata (3). 

Stichidia elliptic, oblong, mueronate D. arhiiscula (2). 


1, D. corymbifera Crouan (D. venusta Harv.). Lat. corymbus, 
cluster, and fero, I bear. — Frond crimson, tender and flaccid, 
pyramidal, 7*5-10 cm, long ; main axis conspicuous, furnished 
throughout with numerous alternate lateral branches ; branches 
clothed with exceedingly slender, flaccid ramuli, dichotomously 
branched, attenuate at the apices; articulations 5-6 times as 
long as broad ; axils of the branches acute. Cystoc. on short 
pedicels, surrounded by a few ramuli, ovate-urceolate with a 
conical neck ; antherid. on the tips of the ramuli, lanceolate ; 
tetrasp. in pedicellate, ovate, acuminate stichidia. 

Very rare, usually washed up; Dorset and the Channel 
Islands. 

2. D. arbuscula C. A. Agardh. Lat. mhusmlus, small tree. 
— Fronds crimson or brownish, crisp when fresh, 2*5-10 cm. 
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long, irregxiiaiiy branched, bushy; branches inarticulate, with 
5 pericentral siphons, densely clothed with rigid articulate 
ramuli, divaricate, several times forked, the axils patent, 
articulations 2-4 times longer than broad. Cystoc. urceolate 
with long cylindrical neck, surromided by a few^ dichotomous 
ramuli ; tetrasp. in special stichidia, elongated, swollen, pointed 
at the apex, containing several rows of tetraspores. 

On rocks near low- water mark and at greater depth. Rare ; 
widely distributed. 

var. csespitosa J. G. Agardh. — Stem purple, shorter and more 
robust than the type. Padstow. 

3. D. ocellata Harv. Lat. ocellus, little eye. — Fronds 
brownish or bright purple, membranaceous, 2*5"-7*5 cm. high, 
tufted, simple, once divided or bearing a few simple lateral 
branches, clothed throughout with long, erect or patent, dicho- 
tomous, ramuli, several times divided near thek base, cylin- 
drical, apices blunt, articulations 3-4 times longer than broad, 
monosiphonous. Cystoc. unknown on British specimens ; 
tetrasp. in special lanceolate stichidia, shortly pedicellate, on 
ihc ramuli. 

On mud-covered rocks in the sea. Very local ; widely 
distributed. 

4. D, punicea Menegh. (incl. D. Cattlovice Harv.). Lat. 
puniceus, blood-red. — Thallus 5-10 cm. long, terete, composed 
of one central and 5 pericentral siphons, bounded by a layer of 
corticating cells, branched on all sides, general form pyramidal ; 
axis and branches clothed with very delicate, monosiphonous 
dichotomous ramuli, 2--5 mm. long, arising from all sides of the 
branches, sometimes whorled ; articulations of the ramuli twice 
as long as broad in the lower parts, 3-4 times in the upper. 
Tetrasp. in ovate or spindle-shaped, stipitate stichidia, on the 
low-^er articulations of the ramuli. Very rare ; Dorset, Sussex 
and the Channel Islands. 

11. HETEROSIPHONIA Mont. 

(Gr. heteros, different, and siphon, a tube.) 

Thallus usually erect, with dorsiventral symmetry ; ramuli in 
tw'o rows, one on each side of the branches. Consisting of one 
central and a row of pericentral siphons, bounded at the base 
by a band of longitudinally elongated cortical cells. Articula- 
tions only visible in the smaller branches and ramuli, about as 
long as broad. Cyst, urceolate, ovoid ; tetrasp. borne in 
elongated, cylindrical, pedicellate stichidia. 

H. plumosa Batt. {Dosya coccinea C. A. Agardh). Lat. 
plumosns, feathered. — ^Thallus deep crimson, 15-20 cm. or more 
long, with conspicuous central axis, gradually attenuate upwards, 
distichously branched, clothed with shaggy hairs ; branches 
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bi-tri-pinnate, spreading ; ultimate pinnules forked or multifid, 
witli numerous monosiphonous ramuli ; articulations visible in 
the smaller branches and ramuli, about as long as broad ; main 
axis consisting of one central and nine pericentral siphons, in 
addition to a layer of corticating cells and hair-like pro- 
liferations. Cystoc. ovate, on the branchlets among the ramuli ; 
tetrasp. in oblong, mucronate stichidia, very shortly stipitate. 



Fiff. 21G. — Heierosiplionia pliimma A. Plant ( X i) ; B. Antheridial 

ramuli ( X 33) ; 0. Trans, sect, of same ( X 300) ; D. Cystoearp ( X 33) ; 
E. Carpospores borne in chains (X300); F. Portion of tetrasporic 
plant ( X 33) ; G. Tetrasporang. ( X 300). 
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On rocks and algae near low- water mark. Common ; 
England, Ireland and the Channel Islands ; rare in Scotland. 

yar. teniiior Batt. {Dasya coccinea var. tenuis J. G. Agardh, 
D. media Harv.). — ^More slender than the t 3 rpe. Rare ; dredged 
in 4~10 fathoms. 

var. patens Batt. (Dasya patens Grev., D. coccinea var. 
squarrosa Harv.). — Branches destitute of hair-like fibres, spar- 
ingly and often irregularly branched ; ramuli squarrose. Rare ; 
widely distributed. 


Family VIL—CERAMIACE^ 

Thallus formed of monosiphonous filaments, naked or 
corticated by secondary filaments developed at the nodes and 
adhering to the main axis. Procarp, exterior to the thallus ; 
cystoc. often formed of two gonimoblasts ; tetrasporang. usually 
tetrahedral and exterior. 


1. SPHONDYLOTHAMNION Naeg. 

(Gr. sphondulos, a whorl, and thamnion, a small bush.) 

Thallus monosiphonous, ecorticate, consisting of a main 
filamentous axis, bearing at each articulation a whorl of branch- 
lets and ramuli. Cyst, terminal on the ramuli, spherical, 
enclosed in a whorl of branches. Tetrasp. spherical, sessile, 
borne near the base of the ramuli. 

S. multiMum Naeg. (Wrangelia multifida J. G. Agardh). 
Lat. multifidus, many cleft. — Plants rose-red and crisp when 
fresh, soon becoming flaccid, I0~20 cm. long ; main axis usually 
undivided, furnished throughout with lateral, opposite or 
alternate, spreading, pinnate or bipinnate branches ; axis and 
branches monosiphonous, bearing, at each articulation, a pair or 
a whorl of sub-dichotomous, much-branched ramuli ; articula- 
tions 5-10 times longer than broad in the branches, 2-3 times 
in the ramuli. Cystoc. terminal on the ramuli, enclosed in a 
whorl of branchlets ; tetrasp. sessile on the lower part of the 
ramuli. 

On the perpendicular sides of deep pools near low-water 
mark, often in the shade. Common; S, England and W. 
Ireland. 

var. piliEera Batt. — Ramuli very long, simple, hair-like. 
Rare ; Cornwall, Devon and Sussex. 
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Fig. 217 .-—Sphondylothamnion muUifidum Naeg, A. Plant (xf); B. 
Antheridial ramuli ( X 33) ; 0. The same ( x 300) ; D. E/amulus with 
eystocarp ( X 33) ; E. Carpospores (x300) ; E. Ramuli bearing 
tetraspores ( X 33) ; G. Single tetrasporang. ( X 300). 

2. SPERMOm&MNION Aresch. 

(Gr. spermarj a seed, and thamnion, small bush.) 

Fronds tufted, composed of procumbent filaments attached 
to the substratum by rhizoids and erect fronds ; thallus mono- 
siphonous, ecorticate, much branched. Cystoc, terminal on the 


362 


RHOBOFHYCEiE 


Spermothamnion 


branches, surrounded by a group of short incurved branchlets ; 
spores free, not surrounded by a gelatinous envelope ; antherid. 
sessile on the inner side of the branches ; tetrasporang. single or 
in groups, borne on the inner side of the branchlets. 

Differing from Callithamnion in the absence of a gelatinous envelope 
enclosing the carpospores. 

1. Lower branches arising on all sides of the main 


axes, upper branches pinnate, ramuli secund S. strict um, (2). 
Ramuli opposite, at least in the lower parts ... 2. 

2. Lower ramuli opposite, upper ramuli secund, 

articulations contracted, colour purple S, irregvlare (4). 

Ramuli nowhere secund ..... — 3. 

3. Ramuli opposite, erect, short and spine-like, 

clothing the tips of the branches ; occurring on 

mud-covered rocks S. harhaiimt ( 3 ) . 

Ramuli opposite, spreading, elongate, sometimes 

branched ; epiphjdic on other algae S. Turneri ( 1 ) . 


1. S. (Callithamnion Turn^^^ C. A. Agardh). 

After Dawson Turner, British algologist. — Filaments densely 
tufted, 2*5-5 cm, high, rising from procumbent branches. Erect 
lilaments simple or repeatedly branched, once or twice pinnated 
with opposite, spreading, simple, or rarely alternately branched 
ramuli ; articulations of the main axes 5-10 times longer than 
broad, those of the ramuli 4-5 times as long as broad. Cystoc. 
lateral or terminal on shortened ramuli ; tetrasp. tetrahedral, 
sessile on the sides of short, simple or branched proliferations, 
formed near the base of the ramuli, 

Epiph 5 rtic on other algse, between the tide-marks. Common ; 
widely distributed • 

var. monoica Schmitz {Gallithmnnion Turneri var. variabile 
J. C- Agardh, var. repens auct., roseolm Pringsh., S, hernia- 
phrodihmi auct.). — Branches and branchlets alternate or secund. 
Not uncommon ; N. England and Scotland. 

var. sphaericum Batt. (OalUthamnion sphmrieum J. G. 
Agardh, Rhodochorton intermedium Batt., non Kjellm.). — 
Globose-csespitose, filaments radiating from the base, branches 
fastigiate, ramuli few below, dense and erect in the upper parts ; 
articulations contracted at the nodes, twice as long as broad ; 
tetraspores present. Rare ; Northumberland. 

2. S. strictum Ardiss. (S, fiabellafum, Holm. & Batt.). Lat. 
sirictus^ drawn together. — Plants rose-red, rigid, in tufts 1-2 cm . 
long, much branched ; lower branches arising irregularly on all 
sides of the main axes, upper branches pinnate ; ramuli secund, 
erect, adpressed ; articulations 3-4 times longer than broad. 
Tetrasporang, on the inner side of lateral branchlets, in a secund 
series. 

Very rare ; Sussex, Edinburgh and Argyle. 


Spermothamniofi 


Obramiace^ 


363 



3. S. barbatum Born. {AntitJhamnim harhatum Holm. & 
Batt.). Lat. barbatus, bearded. — Plants dull brownish red, 
membranaceous, somewhat rigid in close tufts, 2*5'"5 cm, high, 
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much and irregularly branched ; branches alternate or opposite, 
erect, long, simple or bearing branchlets, their upper half closely 
pinnulated with very short, opposite, spine-like ramuli, the 
lower half sometimes naked ; articulations 2-3 times as long 
as broad. Tetrasporang. elliptic, sessile, usually solitary on the 
sides of the ramuli. 

On mud-covered rocks between tide-marks. Very rare ; 
widely distributed. 

var. mesocarpum Batt. {Callithamnion mesocarpum Carm.). — 
Csespitose tufts, shorter than the type. Very rare ; widely 
distributed. 

4. S. irregulare Ardiss. — Plants purple, membranaceous, 
somewhat rigid. In tufts 1-3 cm. long, erect filaments branched ; 
articulations somewhat contracted, 2-4 times as long as broad ; 
branches patent ; lower ramuli opposite, multifid ; upper ramuli 

secund. Cystoc. terminal, 
enclosed within a group 
of ramuli ; tetrasporang. 
sessile or shortly pedi- 
cellate. 

Very rare ; Weymouth. 

3. TRAILLIELLA Batt. 

(After G. W. TraiU, 
Scottish algologist.) 

Fronds composed of 
monosiphonous, branch- 
ing, jointed filaments ; 
primary filaments pro- 
cumbent, attached to the 
substratum by disc-shaped 
cells ; secondary filaments 
erect, branches arising 
from the primary. Tetrasp, 
immersed in the frond, 
irregularly cruciate ; cys- 
toc. and antherid. un- 
known. 

T. intricata Batt. Lat. 
intricatu s, tangled.— 
Fronds rose or brownish 
red, forming dense tufts ; 
primary filaments 30-40 jit 
Plant with tetraspores (X 33) ; B. thick, irregularly branch- 

Tetrasporio filament (X 130). ed ; secondary filaments 

erect, 1*75-4*25 cm. long, 30-45jit broad, simple or branched, more 
or less naked below, pinnate above, with alternate or subsecund 
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branches, tapering at the apices to about 20ja ; cells of primary 
and secondary filaments times longer than broad, more 

or less swollen in the middle." Tetrasp. in the swollen cells of 
the secondary filaments, SO-CO/r diam., solitary or 3-6 together, 
formed from successive cells of the filament, intercalary. S. 
England. 

4. FTILOTHAMNION Thur. 

(Gr. ptilon, a feather, and thamnion, a small bush.) 

Fronds minute, filiform, articulate, monosiphonous, con- 
sisting of a creeping portion attached to the substratum by 
rhizoids, and erect branches, irregularly branched, bearing 



Fig. 220. — Ftilothamnion pliima Thur. A. Plant (X 1); B. Portion of 
same with attachment rhizoids ( x 12) ; C. Rarnuli with antheridia 
(X 60); D. Portion of the same ( X 300) ; E. Cystocarp (x 300); 
F. Tetrasporic ramnli ( X 60) ; Gr. Single ripe tetrasporang. (x 300). 
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pinnate ramuli. Cystoc. encloeed in gelatinous pericarp, 
terminally on the ramnli ; carposp. formed in basipetai succes- 
sion ; antherid. oval or elongate, on the ramuli ; tetrasp. tetra- 
hedral, terminal or lateral on the ramuli. 

F. pluma Thur. (Callithamnion pluma 0. A. Agardh). Lat. 
pluma, soft feather. — Erectfronds, clear crimson, membranaceous, 
arising from creeping filaments, 1-75 cm. high or slightly more, 
very slender, simple or furnished with alternate or opposite, 
very erect branches, the latter naked below, clothed in their 
upper parts with closely pinnate, opposite, erect, simple ramuli, 
one pair arising from each articulation ; ramuli sometimes 
suppressed on one side, giving secund appearance ; articulations 
3-4 times as long as broad in the main axes, shorter in the 
branches, equal in length and breadth in the ramuli. Tetra- 
sporang. globose, either terminating shortened ramuli, or lateral 
on the ramuli. 

Forming velvety patches on the stipes of Laminaria digifata. 
E-ather rare ; widely distributed. 

5. GRIFPITHSIA C. A. Agardh 
(After Mrs. Griffiths, British algologist.) 

Fronds filiform, monosiphonous, ecorticate, mostly dicho- 
tomously branched ; cells large, cylindrical globose or clavate. 
Cystoc. attached to whorled involucral ramuli, gelatinous envelope 
present ; antherid. sessile on the upper half of the globose ter- 
minal cells, surrounding the nodes in tufts or in dense whorls 
attached to the inner side of incurved branchlets ; tetrasp, 
tetrahedral, tetrasporang. clustered in whorls at the nodes or 
on the inner side of short branches. Cystoc. antherid. and 
tetrasp. on sej^arate plants. 


Key. 

1. Cells in the middle parts of the plant, pyriform 2. 

C^elLs cylindrical, sometimes contracted at tlie 

nodes 3. 

2. Upper branches clothed at each node with whorls 

of long byssoid dichotomous ramuli, bearing 

tetraspores Q. barhata {4-}. 

Ultimate ramuli moniliform ; tetrasp. sessile at 

the nodes, surrounded by short ramuli ......... G. comlUnoides (1). 

3. Kigid, lesser branches atteiituate to a fine point ; 

tetrasp. in whorls at the apices of short 

branchlets G. fioscidosa (2). 

Gelatinous, flaccid, apices of the ramuli blunt ; 
tetrasp. in whorls at the upper end of the arti- 
culations of the filaments G. deimniensw (3). 


1. Gr. corallinoides Batt. {Grifflthsia coralUna C. A. Agardh). 
CoralUna, a genus of algse, and Gr, eidos, like. — Fronds crimson, 
gelatinous, tufted, 5-20 cm. long, r(q)eatedly and regularly 
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dichotomous, fastigiate ; lesser branches more irregular, often 
alternate, more slender than the remainder of the frond ; axils 
wide in the lower parts, narrow in the upper ; articulations 
2-4 times longer than broad, cylindrical near the base, pyriform 
in the middle parts, moniliform above. Cystoc. 2 or 3 together, 
sessile at the apex of an articulation, lateral, occupying the place 
of a suppressed branch, surrounded by short ramuli ; tetra- 
sporang. densely clustered in whorls round the nodes, surrounded 
by short ramuli. Smell strong and unpleasant. 

Not uncommon ; widely distributed. 

2. 0. fiosculosa Batt. (Griffitksia setacea C. A. Agardh). 
Lat. fiosculus, little flower. — Fronds tufted, 7-5-20 cm. or more 
long, frequently interwoven below ; filaments gradually 
attenuate upwards, many times dichotomous at short intervals ; 
axils very acute ; lesser branches alternate or secund, frequently 
opposite, attenuate upwards. Articulations cylindrical, 5-6 
times as long as broad or longer in the lower parts, gradually 
shorter upwards. Cystoc. oval, terminal on short lateral 
branchlets, surrounded by short ramuli ; anth. and tetrasp. 
on separate plants, terminal on lateral branchlets, surrounded 
by an involucre of ramuli. Colour clear crimson, instantly 
discharged in fresh water. Substance rigid and crisp when fresh. 

On the perpendicular sides of deep rock pools, near low- water 
mark, in the shade. Common; widely distributed. 

3. G. devoniensis Harv. — Filaments rose-red, gelatinous, 
flaccid, tufted, 6-7-5 cm. long, very slender, dichotomously 
branched, fastigiate, the lower axils patent, the upper acute ; 
articulations cylindrical, 7-8 times as long as broad, slightly 
broadened at each end, constricted at the nodes. ■ Tetrasporang. 
on the inner face of short ramuli, densely whorled round the main 
filaments at the upper extremity of an articulation. 

Muddy shores in deep water. Very rare ; Cornwall, Devon 
and Channel Islands. 

4. G. barbata C. A. Agardh. Lat. barbatus, bearded.— 
Filaments rose-red, tender and lubricous, 2*5-7-5 cm. long, 
capiUary and byssoid above, forming dense fastigiate tufts, 
repeatedly dichotomous ; low’^er axils distant and patent, the 
upper close together and acute ; branches naked below, clothed 
above with opposite or whorled, very slender, byssoid, dicho- 
tomous, spreading ramuli ; articulations 5-8 times as long as 
broad, cylindrical, or sUghtly sw^ollen above. Cystoc. at the 
apices of truncated branches, usually in pairs, surrounded by 
numerous forked ramuli ; tetrasporang. spherical, sessile on the 
byssoid ramuli. 

Epiphytic on the smaller algae, in tide pools. Very rare ; 
S. England and Channel Islands. 
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6. HALURUS Kiitz. 

(Gr. Jials, the sea, and oura^ a tail.) 

Fronds monosiphonons, branching, beset throughout with 
short incurved, di-trichotomous, whorled raniuli. Tefcrasp. 
tetrahedral, attached to the inner side of special dichotomous 
ramuli, borne in an involucre, laterally placed on the branches. 
Anth. similarly placed to the tetrasp. Cystoc. terminal on short 
branches. 

H. equisetifolius Ktitz. (Griffithsia equisetifoUa C. A. Agardh). 
Lat. Equisetum, the horsetail plant, and folium, a leaf. — Plants 
dark full red, firm, somewhat cartilaginous, mostly solitary, 7*5“ 
22*5 cm. long, much and irregularly branched, clothed through- 
out with short ramuli, regularly whorled on the young parts, 
densely aggregated in the older ; main branches long, bearing 
a second or third series of irregular branchlets and ramuli ; 
ramuli incurved, articulations 3-4 times as long as broad in the 
ramuli, twice as long as broad in the branches. Cystoc. imper- 
fectly surrounded by short ramuli at the apices of short branches ; 
antherid. and tetrasporang. within a whorl of short ramuli, 
lateral on the branches. 

On rocks at extreme low- water mark. Not uncommon ; 
widely distributed. 

var. simplicifiluin J. G. Agardli. (Griffithsia simjplicifilmi 
C. A. Agardh). — Articulations of the ramuli, 8-12 times as long 
as broad ; ramuli straight, erect. Very rare ; widely distributed. 


7. BORNETIA Thur. 

(After E. Bornet, French algologist.) 

Differing from Griffithsia in the absence of a gelatinous 
envelope surrounding the cystocarps. 

B. secundiflora Thur. [Griffithsia secundiflora J. G. Agardh). 
Lat. secundus, directed to one side, and flos, flower. — Fronds 
crimson, gelatinous, membranaceous, firm, tufted, somew^hat 
fan-shaped, 10-20 cm. long, usually simple at the base, after- 
wards repeatedly and dichotomously branched ; the lesser 
branches often alternate or secund ; apices blunt, not attenuate ; 
articulations cylindrical or slightly pyriform, 2-A times as long 
as broad. Cystoc. terminal on short branctxes, surrounded by 
a whorl of ramuli ; tetrasporang. and antherid. on separate 
plants on the inner side of whorled ramuli. 

On rocks at extreme low- water mark. Very rare ; England : 
not uncommon ; Channel Islands. 
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Fig. 223. — Bometia secundiflora Thur. A. Plant ( X J) ,* B. Portion of 
frond with cystocarps (x 16); C. Cystocarp (without enveloping 
rarauli) ( x 33 ) ; I). Portion of the same ( X 60). (B, C and D after 
Thuret.) 

8. MONOSPORA Solier 
(CTr. ni07ios, single, and spora, a seed.) 

Filaments mncli branched, monosiphonous, ecorticatc. 
Cystoc. on, short terminal branchlets, surrounded by a whorl 
of short ramuli ; antherid. ovoid, lateral on the branches; 
tetrasporang, tetrahedral, axillary, shortly pedicellate, replaced 
in some species by large ovoid or claviform undivided ceils, 
similarly placed and containing one large spore. 

M. pedicellata Solier {Calliihamnion pedicellatum C. A. Agardh 
and Monospora clavata J. G. Agardh). Lat. peMculus, a small foot. 
— Fronds pinkish red, crisp, soon becoming flaccid, densely tufted, 
5-20 cm. long, irregularly divided ; branches sometimes nearly 
simple, long and virgate, sometimes repeatedly branched, some- 
what flabellate, more or less fastigiate, seldom naked, usually 
bearing once or twice dichotomous alternate ramuli at each 
articulation ; ultimate divisions of the ramuli often incurved, 
cylindrical, very obtuse; articulations variable, 3-12 times as 
long as broad. Cystoc. unknown on British specimens ; monosp. 
undivided, elliptical or pyriform, axillary, shortly stipitate. 
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On rocks and woodwork near low- water mark, mostly in 
deep pools or in deeper water. Not uncommon ; S. England 
and Scotland : common ; Ireland and Channel Islands. 

var. comosa Holm. & Batt. Bare; S. England and 
Alderney. 



Fig. 224. — Monospora pedicelUtaBol. A. Harit ( x f) ; B. Portion of the 
same(X 12); 0, Portion showing inonospores ( X 60) ; B. Portion 
with totraspores ( x 60) ; E, single tetrasporang. ( x 300). 
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9. PLEONOSPORIUM Naeg. 

(From ^leon, many, and spora, a seed.) 

Filaments monosiphonons, ecorticate, pinnately branched, 
set with distichous ramuli. Antherid. and tetrasporang. on 
separate plants, on the inner sides of the ramuli, one tetra- 



Fig. 225 . — Pleonosporivm Borreri Naeg. A. Plant (X 1); B. Portion 
(X 2); C. Antheridial ramuli (X 60) ; D. Portion of the same 
(X 300); E. Portion of cystocarpic plant (X 16) ; F. Portion of the 
same (X 33) ; G. Tetrasporic ramuH ( X 60); H. Sporangium with 
more than 4 spores (x 300). 
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sporang. or a group of antherid. on each articulation; cystoc. 
lateral, near the apices of the smaller branches, usually in pairs. 

P. Bcrreri Naeg. (Callithamnion Borreri Harv.). After 
W. Borrer, English botanist. — ^Plants deep red, brownish towards 
the base ; rather rigid when fresh, soon becoming flaccid, densely 
tufted, 2-5-12*5 cm. long ; larger specimens excessively branched 
in an alternately pinnate series. Branches more or less dis- 
tichous, long, bearing 3 or 4 series of smaller branches ; the 
apices clothed with distichous pinnate ramuli, alternate, patent, 
very slender, issuing from each articulation. Articulations 
100-1 60/x broad, 3-5 times as long as broad in main axes, twice 
as long as broad in the ramuli. Cystoc. usually in pairs ; antherid. 
and tetrasporang. sessile on the inner surfaces of the ramuli, 
borne on each articulation ; 4 or more spores in each sporang. 

On mud-covered rocks, near low-water mark. Rare ; widely 
distributed. 

var. fasciculatum Holm. & Batt. {Gallit/iamnion fascicu- 
latum Harv.). — Articulations constricted at the node, broader 
than the type. Very rare ; Devon and Norfolk. 

10 . RHODOCHORTON Naeg. 

(Gr. rJiodon, rose, and chortos, grass.) 

Consisting of monosiphonous, ecorticate filaments ; attach- 
ment organ either discoid or consisting of procumbent filaments, 
from which the erect filaments arise. Tetrasp. cruciate, on the 
erect filaments ; other organs of reproduction unknown. 


Key. 

1. I^rocumljoiit lilamerits united into a basal disc 2. 

Procmnbent filaments not united 5. 

2. Tetrasporang. axillary 3. 

Tetrasporang. terminal or lateral 4. 

3. Erect filaments 0*5-1 mm. high, articulations 

2-0 times as long as broad. On PohjBi^ 

phonm, Gystoclonium and other algas R. minutum (3). 

Erect filaments about 5 mm. high, articula- 
tions 5-6 times as long as broad, forming 
red tufts on the larger algie R, pallens (5). 

4. Articulations 1-8 times as long as broad, 

tetrasporang, terminal, epiphytic on 
Bryozoa, Hydrozoa and sometimes on 

other algye R. meiribranaceu m ( 2 ) . 

Articulations 1-1 J times as long as broad, 
tetrasporang. terminal or secund ; on 

Polys'iphonia and other algae R. seiriolanum (4). 

5. Apices attenuate into long hairs, endophytic 

in the outer layers of Gbiosiphonia capil- 

laris .... R. Brebneri (1). 

Apices not attenuate 6. 

C. Tetrasporang. in clusters on short corymbose 

ramuli R., Rothii (6). 

Tetrasporang. secund f.. R. floridiilum (7). 
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1. E. Brebneri Batt. After G. Brebner, Scottish botanist.— 
Primary filaments decumbent, sparsely branched, 9/x broad, 
creeping in the thallus of the host; fertile branches erect, 
attenuate at the apices into elongated hairs, much and irregularly 
branched, tufted. Tetrasp. cruciate, terminal or lateral, solitary 
or gregarious, ovate or oblong, 18-30 by 20-30^. 

In the fronds of Oloiosiphonia capillaris. Very rare ; 
Plymouth. 

2. E. membranaceum Magn. (inch var. macroclada Rosenv.). 
— Procumbent filaments creeping on the surface or in the outer 
membrane of the host, much branched, forming a pseudo - 
parenchymatous disc ; cells 10 (jl by 4:-42/x ; erect filaments 
short, simple or slightly branched. Tetrasp. terminal, new 
tetrasporang. being formed within the sheaths of the old ones. 

On Bryozoa, Hydrozoa and sometimes on other algse. Often 
forming a membranous lining in the tubes of Sertularise, the 
fertile branches projecting through the orifices of the polyp 
cells. 

3. E, minutum Reinke. — Thallus epiphytic, erect branches 
0*5-1 mm. high ; branches unilateral, apices bearing hyaline 
hairs ; articulations 2-6 times as long as broad ; attachment 
organ a pseudoparenchymatous disc, creeping on the surface 
of the host. Tetrasporang. single or in pairs, on short pedicels 
or sessile, axillary. 

On Polysiphonia, Cystoclonium and other algas. Very rare ; 
Dorset. 

4. E. seiriolanum Harv. Gibs. After St. Seiriol’s Isle 
(Puffin Island). — Plants rose-red, attached by a discoid basal 
layer, creeping on the thallus of the host; erect filaments 
minute, simple ; articulations 1 or 1| times as long as broad. 
Tetrasporang. terminal, secund or lateral, a new sporang. often 
being formed in the sheath of the old one. 

On Polysipdionia urceolata and other algae at low- water 
mark. Very rare ; Anglesea, 

5. E. pallens Hauck. Lat. pallens, wan, — Plants red, tufted, 
epiphytic, about 5 mm. high ; attached by a pseudoparenchy- 
matous disc, 10-1 2 jLt thick ; erect filaments simple or branched, 
apices bearing hyaline hairs, articulations 5-6 times longer than 
their breadth. Tetrasporang. on the inner side of the branches, 
single or 2 or 3 together on a short stalk, rarely sessile, axillary. 

On the larger algae. Very rare ; Devon. 

6. E. Eothii Naeg. {Callithamnion RotMi Lyngb. and i?. 
parasiticum Batt.). After A. W. Roth, German botanist. — 
Filaments as much 1*75 cm. long. Attached by procumbent 
filaments creeping on the substratum, erect filaments 10-18/x 
broad, articulations 1-5 times longer than broad, sparingly 
branched, very erect ; aj)ices bearing dichotomous or corymbose 
ramuli on which the tetrasp. are borne in terminal clusters. 
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Spreading over the surface of the rocks in velvety patches 
at about half -tide level, or creeping on other algse. Occurring 

also in a sandy substratum, asso- 
ciated with Polysiphonia pulvinata. 
Common ; widely distributed. 

B. parasiticum Batt., creeping 
among the dead, outer tissues of 
Laminaria, is now known to belong to 
the present species. 

7. R. floridulum Naeg. {CalU- 
thamnion floridulum C. A. Agardh). 
— Forming dense, globose, fasti- 
giate tufts. Procumbent fila- 
ments creeping in the sand ; erect 
filaments slender, dichotomous or 
alternately branched ; branches 
few, erect or adpressed ; articula- 
tions about 3 times as long as 
broad. Tetrasp. oval, secund, on 
short pedicels on the upper 
branches. 

On sand-covered rocks. Not 
uncommon ; widely distributed. 

11. CALLITHAMNION Lyngb. 

(Gr. hallos^ beauty, and thamnion^ 
a small bush.) 

Fronds filamentous, branching, 
monosiphonous, sometimes corti- 
^ cate at the base, cortication formed 

tont,. Cygtoo. 

( X 60) ,• B, The same ( X 300). usually in pairs ; carposp. roundish, 

gelatinous envelope present ; an- 
therid. forming hemispherical or ellipsoidal tufts on the branches ; 
tetrasp. tetrahedral, lateral on the larger branches. 



Key, 

L Ultimate ramuli dichotomous 2. 

Ultimate ramuli pinnate 4. 

2. Cystoc. conical, single or in groups C, Rahenliorstii (3). 

Cystoc. usually in pairs 3, 

3. Secondary branches alternate, repeatedly 

dichotomous with fan-shaped outline ......... C, corymhosum (14). 

Secondary branches arising in all directions, 
thickly clothed with short ramuli G,gran%ilatum {l^)* 

4. Branching perfectly distichous ; minute second- 

ary ramuli present in or near the axils of the 

pinnate ramuli G, tripinnatum (6), 

Branching alternate or irregular 5. 
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5. Ultimate branches densely clothed with tufts 

of alternate ramuli, each tuft consisting of 
corymbose alternately-branched incurved 

pinnules........... — G. tetragonum (12). 

Ultimate branches not tufted 6. 

6. Main axes and branches clothed throughout 

with irregularly divided ramuli, shaggy 
below, plumulate above, giving rope-like 

appearance to the frond O. tetricum (13). 

Fronds bushy 7. 

7. Main axes easily distinguishable in the tuft, 

opaque and corticate 8. 

Main axes not easily distinguishable 10, 

8. Main axes naked below for a considerable dis- 

tance, cartilaginous, dark brownish purple G. ai'huscula (11). 

Main axes clothed with ramuli throughout ... 9. 

9. Ramuli usually bearing secund processes on 

their upper side, particularly in tetrasporie 

plants G. Brodicei ( 9 ) . 

Ramuli simple or alternately divided G. Hookeri (8). 

10. Tetrasporang. axillary or lateral, not secund 11. 

Tetrasporang. secund 12. 

11. Articulations twice as long as broad in the 

branches, 4 times their breadth in the 
ramuli; lower ramuli recurved, patent, 

upper ones corymbose G. frutieulosum ( 10). 

Articulations 3~4 times as long as broatl in the 
branches, IJ times their breadth in the 
ramuli; the latter subulate, alternately 
pinnate G. JOudreanayi {’!). 

12. Tetrasporang. 1--2, rarely more, on each 

ramulus — C. hyssoidea (2), 

Tetrasporang. secund, lining the inner side 
of the pinnae 13. 

13. Apices of the ramuli fastigiate, corymbose ... G. tenuisaimum (1). 

Apices of the ramuli not fastigiate 14. 

14. Pinnae short, subulate G. polyspermum (i). 

Pinnae long, more or less incurved C. rosetim (5). 


1. C. tenuissimum Kiitz. — Fronds in gelatinous pnrple 
tnits 2-5 cm. long ; . primary axis bi-tripinnately branched ; 
branches and ramuli erect, very much attenuate ; apices fas- 
tigiate, corymbose; articulations of the primary axis 8-10 
times as long as broad, articulations of the branches 6 times 
and of the ramuli 3 times their breadth. Cystoo. axillary, 
spherical ; tetrasp. oblong, shortly pedicellate, on the inner side 
of the lateral branches. 

Rare ; widely distributed. 

2. C, byssoides Am. Gr. 61 ^ 550 ^, flax, and eidos, like, — Fronds 
rosy red, sometimes purplish or brownish ; gelatinous ; densely 
tufted, 5-10 cm. long, compound-pinnately branched ; branches 
alternate and distichous ; ramuli fiexuous, once or twice pinnate, 
lax ; articulations 6-8 times longer than broad in the branches, 
4 times as long as broad in the ramuli. Cystoc. usually in pairs, 
generally terminal on truncated branches ; tetrasporang. 
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elliptica], sessile, lateral on the ramnli, rarely more than 2 on 
each ramuins. 

Not uncommon ; widely distributed. 

3. C. Eabenhorstii Crouan {LeptotJiamnion Rabenhorstii 'Kntz,). 
After L. Eabenhorst, German cryptogamic botanist.— Tufted, 
much branched, ultimate ramuli dichotomous. Distinguished 
by the conical cystocarps borne singly or in groups, and for 
that reason raised by Kiitzing to generic rank. 

On Tuhularia and epiphytic on small algse growing on shells. 
Rare ; Dorset. 

4. C. polyspermum C. A. Agardh (incl. 0. Grevillei Harv. 
and 0. scopidorum Traill). Gk, polus, many ; sperma, seed.— 
Fronds brownish red or purple, membranaceous in globose 
tufts, 1-5 cm. high, filaments capillary, excessively branched, 
corticate near the base : branches somewhat bare or furnished 
with numerous long, slender, somewhat zigzag secondary 
branchlets, bearing a second or third series of ramuli ; ramuli 
usually short, pinnate, alternate, patent, subulate, sometimes 
recurved ; articulations 4-5 times as long as broad in the 
branches, twice their breadth in the ramuli, Cystoc. in clusters, 
sessile on the branches ; tetrasp. and antherid. borne similarly, 
secund, on the inner sides of the ramuli, at each articulation. 
Sweet-smelling on being remoistened. 

On various alg^, particularly Fuel, between the tide-marks. 
Common ; widely distributed. 

5. C. roseum Harv. — Fronds purple-lake or brownish, mem- 
branaceous and soft, not gelatinous ; densely tufted, 7*5-10 cm. 
long, corticate at the base, excessively branched ; branches 
alternate, repeatedly divided, ultimate branchlets set with 
alternate simple ramuli, sometimes bearing one or two secondary 
ramuli near the apices of the branches ; articulations 4-5 times 
as long as broad in the main branches, gradually shorter in tlie 
branchlets and ramuli, nodes slightly swollen. Cystoc. 2 or more 
together, usually terminal on truncated branches ; tetrasporang. 
elliptical, sessile on the inner side of the ramuli, secund, one at 
each of the 4 or 5 lowermost articulations. 

On rocks and the larger Fuel, near low-water mark, often in 
muddy places. Not uncommon ; widely distributed. 

6. C. tripinnatum C. A. Agardh. — Fronds dark red, delicate, 
not gelatinous, tufted, 2*5-5 cm. high, perfectly distichous, 
three times pinnated ,* primary branchlets having a narrow 
obovate outline, their lower branches short, middle ones longest, 
diminishing in length upwards ; upper and middle branches 
having their upper half clothed with slender, setaceous, patent, 
alternate ramuli, the lower half naked, except at the basal 
articulation, which bears a short, often fertile, ramulus ; lower 
branches naked, except for the short ramulus on the lowest 
articulation ; articulations 3-4 times longer than broad in the 
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branches, twice their breadth in the ramuli. Tetrasporang. 
oval, secnnd along the upper edge of the ramuli, frequently also 
on the axillary ramulus ; cyst, unknown. 

On rocks at extreme low- water mark. Very rare; Devon 
and Roundstone. 

7. C. Dudresnayi Crouan (C. affine and (7. purpurascens 
Harv.). After Dudresnay de St. Pol de Leon, Drench collector. — 
Fronds deep-red, membranaceous, in tufts, 4-5 cm. long, branched 
from the base ; main branches thickly corticate ; main axis 
clothed with alternate branches bearing a second or third series 
of branchlets, the ultimate series clothed with erect, subulate, 
alternately pinnate ramuli ; articulations 3-4 times as long as 
broad in the branches, 1-| times their breadth in the ramuli. 
Cystoc. in pairs, on slightly distorted branches, replacing ramuli ; 
tetrasporang. globose, usually solitary at the base of the ramuli. 

Epiphytic on the Fuci^ between the tide marks. Rare ; 
widely distribxited. 

8. C. Hookeri C. A. Agardh (inch 0. lanosmn and C. spinomm 
Harv.). After Sir W. J. Hooker, English botanist. — Fronds pur- 
plish or brownish red, sometimes pale pink, flaccid ; densely 
tufted, 2 •5-10 cm. long, with pjoramidal outline, branches arising 
in all directions ; main axis setaceous, coi'ticate, set witli spread- 
ing flexuous branches, some of which are corticate ; branches 
bearing a second or third series, ultimate divisions clothed with 
alternate, ovate, patent, subulate ramuli, themselves once or 
twice pinnate, often recurved ; articulations 1 or IJ times as 
long as broad in the ecorticate parts, not visible in the corticate. 
Cystoc, in pairs, usually terminal, on irregularly pinnate branches ; 
tetrasporang. numerous, spherical, chiefly on the inner edges 
of the ramuli, one formed from each articulation. 

On various algae between the tide-marks, also on rocks near 
low water and at greater depth. Common ; widely distributed. 

9. C, Brodiaei Harv. After J. Brodie, Scottish collector. — 
Fronds brownish red, membranaceous, more or less cartilaginous, 
in tufts, 2-5-7 '5 cm. long, pyramidal in outline ; main axes 
corticate, furnished throughout with patent lateral branches, 
closely set ; branches bearing a second series similar to them- 
selves, clothed with alternate, pinnate, patent ramuli ; frequently 
bearing a few secund process near their tips. Articulations 
2-3 times as long as broad in the branches, gradually decreasing 
in the ramuli. Cystoc. usually in pairs, on the secondary 
branches ; tetrasporang. oval, sessile, near the tips of the ramuli, 
or on their secund processes. 

Epiphytic on other algae, near low-water mark. Rare; 
widely distributed. 

10. C.fraticulosumJ.G. Agardh. Lat./mfe^^Z^^5, alittleshrub, 
— Fronds in tufts, 4-6*5 cm. long, erect, corticate below ; branches 
arising in all directions ; branchlets alternately pinnate, clothed 
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with, extrorse subulate ramuli, lowermost recurved, patent, upper 
ones corymbose ; articulations twice as long as broad in the 
branches', 4 times their breadth in the ramuli. Cystoc. sub- 
axillary ; tetrasp. on the upper ramuli, axillary or lateral. 

Epiphytic on Very rare ; Dorset. 

11. 0. arbuscula Lyngb. Lat. arbuscula, little tree. — Fronds 
dark red, inclining to purple or brown, several usually arising 
from the same base, 5-15 cm. long, naked below, branched and 
attenuate upwards, corticate. Main branches cartilaginous, 
arising on ail sides, bearing similar lateral branches, spreading 
and forming a bushy head ; lesser branches clothed with minute, 
imbricated, pinnated ramuli, making each branchlet cylindrical, 
and giving the apices a blunt corymbose aspect ; ramuli flaccid, 
clothed with alternate, simple or once forked, patent or reflexed 
pinnules ; articulations visible in the ramuli, twice as long as 
broad. Cystoc. in pairs or clustered on the ramuli ; tetra- 
sporang. sessile, spherical, secund, on the inner surface of the 
pinnules. 

On rocks and mussel shells, near low-water mark, usually in 
places left bare by the receding tide ; also in pools. Common ; 
N. England, Scotland, and W. Ireland. 

12. C. tetragonum C. A. Agardh. Gk. tetras, four ; gonia^ angle. 
— Fronds brownish red, cartilaginous to membranaceous, 5-12*5 
cm. long, with broadly ovate outline ; main axes smooth or 
clothed with short hair-like processes, corticate below, bearing 
numerous lateral, patent, alternate branches, the lowermost 
being longest ; branches bear a second or third series of smaller 
branches, all simple ; ultimate branches densely clothed wdth 
tufts of alternate ramuli, each tuft consisting of corymbose, 
alternately branched pinnules, incurved, attenuate at base and 
apex; articulations 2-3 or rarely 4 times as long as broad in 
the main axes and branches, 1| times their breadth in the ramuli. 
Cystoc. usually in pairs, on the tufts of ramuli ; tetrasporang. 
very minute, oval or oblong, near the tips of the ramuli, one or 
two on each ramulus. 

Epiphytic on the larger algse ; particularly on the fronds of 
Laminaria digitata. Not uncommon ; widely distributed. 

var. brachiatum J. G. Agardh. {CalUtkamnion brachiatum 
Harv.) — Ultimate ramuli subulate. Frequent ; widely distributed. 

13. C. tetricum C. A. Agardh. Lat. tetricus^ harsh. — Fronds 
dark brownish, rigid, tufted, 5-20 cm. long, rising from a large 
disc densely covered with interwoven filaments ; main axes and 
branches corticate, densely covered with ramuli, shaggy below, 
plumulate above ; branches irregularly alternate, bearing 
branchlets of the first or second order, the whole clothed with 
ramuli ; plumulate ramuli long, simply alternately pinnate, 
pinnse erect, attenuate at base and apex ; articulations about 
twice as long as broad, somewhat constricted at the nodes. 
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Cystoc. in pairs on the pinnae ; tetrasporang. 2 or 3 together, 
elliptical, minute, sessile on the inner sides of the pinnae. 

On the perpendicular faces of rocks within the tide-marks, 
from half -tide level to low-water mark. Common ; S. England, 
S.E. and W. Ireland, and Channel Islands. 

14. C. corymhosum Lyngb. (inch C. versicolor C. A. Agardh). 



Fig. 227 . — Callithamnion coryn}ho8iimJjfn^. A. Plant ( X 1) ; B. Portion 
bearing tetrasp. (X 60) ; C. Single tetrasporang. ( X 300) ; D. Portion 
of antheridial plant (X 60) ; E. The same (X 300); F. Frond with 
eystocarps(X 60); G. Single carpospore ( X 300). 
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Gt. ko7'umbos, a cluster of berries. — Fronds rosy-red, very tender, 
flaccid and gelatinous, densely tufted, 2*5-7*5 cm. long ; ex- 
cessively branched, corticate at the base; secondary branches 
alternate, repeatedly dichotomous, with fan-shaped outline ; 
ramuli repeatedly dichotomous, corymbose; articulations as 
much as 10 times as long as broad in the main branches, 3-4 
times their breadth in the ramuli. Cystoc. usually in pairs, 
terminating the secondary branches, sometimes surrounded by 
a few forked ramuli ; antherid. in ellipsoidal tufts on the branches ; 
tetrasporang. solitary, sessile, lateral, just below the dichotomous 
branching of the ramuli. 

On leaves of Zostera, fronds of various algse, and attached 
to rocks and stones, near low-water mark. Not uncommon; 
widely distributed. 

15. C. granulatum C. A. Agardh {Callithamnion spongiosum 
Harv.) — Fronds dull purplish or brownish red, flaccid, mem- 
branaceous, but not gelatinous, tufted, 5-10 cm. long, with 
conical outline, corticate below ; main axes branched in all 
directions, thicldy clothed with short ramuli ; branches thickly 
set with a second or third series of branchlets ; ramuli repeatedly 
dichotomous, axils patent ; articulations 2-3 times as long as 
broad, somewhat constricted in the centre. Cystoc. usually in 
pairs, on the apices of the branchlets, often surrounded by 2 or 3 
dichotomous ramuli ; tetrasporang. elliptical, solitary, sessile 
in the forking of the ramuli. 

On perpendicular rocks near low- water mark, and epiphytic 
on other algfe. Not uncommon ; widely distributed. 

12. SEIROSPORA Harv. 

(Gr. seim, a chain, and a seed.) 

Fronds erect, corticate in the main branches, monosiphonous. 
Antherid. in tufts on the outer side of short branches ; cystocarps 
without gelatinous envelope ; tetraspores tetrahedral ; seiro- 
spores present. 

DiUering from Callithamnion in tbe form of the cystoc. and also in 
possessing tinmucleate cells instead of miiitinucleate as in Callithamnion. 
in Seirospora the gonimoblast consists of branched clusters of sporogenous 
filaments, while in Callithamnion t\\evQ are rounded many-colled goni- 
molobes springing from a small central cell. 

Kty. 

1. Branches patent S. Qriffithsiana {1). 

Branches fastigiate 2. 

2. Tetrasporang. axillary S. interru^ota (2). 

Tetrasporang. lateral S. hormocarpa {Z), 

1. S. Grifl&thsiana Harv. After Mr^, Griffiths, British 
algologist. — Fronds rose-red, gelatinous ; solitary or slightly 
tufted, 2%5-7*5 cm. long, usually with a conspicuous corticate 
main axis, from which numerous simple, alternate, patent 


Seirosfom CEEAMiACEiu 383 

branches arise ; general outline of the frond pyramidal ; 
larger branches sometimes bearing a second series of branchlets, 
all furnished with sub-dichotomous, multifid ramuii, somewhat 
corymbose ; articulations 2-4 times longer than broad, somewhat 
swollen upwards. Cystoc. composed of radiating chains of 
spores, without gelatinous envelope ; antherid. in tSts on short 
branchlets ; tetrasporang, 
sessile or on a one-ceUed 
stalk on the upper branch- 
lets ; seirospores oval, in 
moniliform tufts at the 
end of the branchlets. 

On rocks and stones, 
in ^6 fathoms. Rare; 
widely distributed. 

2. S. interrupt a 
Schmitz (Callithamnion 
interruptu7n 0. A. Agardh) . 

— Fronds flaccid, erect, 
corticate below, alter- 
nately branched; branches 
arising on all sides, clothed 
with ramuii ; upper ra- 
muii dichotomous, in- 
curved, long or short. 

Tetrasp. cruciate, shortly 
pedicellate or rarely ses- 
sile, axillary, ellipsoidal ; 
seirospores present. 

Very rare ; S. Eng- 
land. 

3. S. hormocarpa 

Batt. {OalUthamnio7i hor- 
mocarpum Holm., G. 
hyssoides f. seirosporifera 
Holm. & Batt.). Gr. 
hormos, necklace, and 
Jcarpon, a fruit.— Frond celled stalk arising from a corticate 

pinkish purple, capillary, branch ( x 300). 
densely tufted, 2-5--5 cm. 

high, not glossy, alternately branched ; articulations at the base 
of the frond clothed with branched articulated filaments, articu- 
lations of the branches 6-8 times as long as broad, those of the 
ramuii 4 times, decreasing to twice ; ramuii flexuose and 
attenuate at the apices, simple, once or repeatedly forked and 
tufted at the apices, axils very narrow. Seirospores on the 
secondary branches and ramuii, never on terminal branches ; 
tetraspores elliptical, lateral. 




bearing moniliform seirospores ( x 66) : 
C. Tetrasporang. borne on a single- 
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Epiphytic on the Euci at low- water mark. Very rare : 
S. England, 

13. COMPSOTHAMNION Schmitz 
(Gr. Jcompsos, elegant, and thamnion, a small hnsh.) 

Thallus monosiphonons, ecorticate ; much branched, branching 
regular, alternate, distichous. Cystoc. without involucral 
branches, formed of one or two gonimoblasts, becoming lobed, 
the lobes ripening and producing carpospores simultaneously ; 
tetrasp. tetrahedral, terminal on the ramuli. 

Key. 

Branching more or less irregular ; articulations of the 
main axis 3-4 times their breadth ; main branches 

unequally but closely plumate CL gradllimum 

Branching very regular, perfectly distichous ; articu- 
lations of the main axis 2-6 times their breadth C. tkuyoides 
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C, thuyoides Schmitz {Callithamnion thuyoides C. A. Agardh) . 
Thuja, a genus of Coniferae, and Gr. eidos, like. — Fronds rose- 
pink or brownilh red, delicate, membranaceous, soft and flaccid, 
2-5~7*5 cm. long, densely tufted ; main axis clothed with alternate, 
repeatedly pinnate branches, with narrow lanceolate outline ; 
branches clothed with regularly pinnate branchlets bearing 
pinnate or bipinnate ramuli ; each plumate branchlet linear- 
lanceolate in outline ; articulations of the stem and branches 
usually 4-6 times as long as broad, occasionally shorter. Cystoc. 
solitary or in pairs, lobed ; tetrasporang. minute, globose, 
terminal on the ultimate ramuli. 

On rocks near low- water mark. Rare ; widely distributed, 

C. gracillimum De Toni {Callithamnion gracillimum Harv.). 
Lat. gracillimus, most grdboeixd, — Fronds deep red, delicate, 
membranaceous, flaccid, tufted, 2*5-10 cm. long, very slender, 
distichous, irregularly branched ; main branches few, 2*5-5 cm. 
long, unequally but closely plumate along their whole length ; 
lower plumules short, irregularly pinnate, upper ones elongate, 
lanceolate, spreading, bi-tripinnate ; branches and ramuli 
alternate, usually arising from every articulation. Cystoc. 
irregularly lobed, borne on the branchlets ; tetrasporang. 
minute, ellipsoid or roundish, on the tips of the ultimate ramuli. 

On mud-covered perpendicular rocks near low- water mark. 
Rare j widely distributed. 


14. PLtJMARIA Stacldi. 

(Lat. a soft feather.) 

Thallus filamentous, much branched, many times pinnated 
with opposite ramuli ; corticate below, ecorticate above, mono- 
siphonous throughout. Cystoc, terminal, surrounded by in- 
volucral ramuli, longer than normal ramuli ; tetrasp. tetrahedral, 
terminal on the ramuli, 

P. elegans Schmitz {Ptilota sericea Harv.).— Fronds dark 
blackish or brownish red, soft and flaccid, tufted, 5-10 cm. long 
or more, excessively branched, distichous ; main divisions some- 
times dichotomous, otherwise alternate, ultimate branchlets and 
ramuli opposite ; secondary branches elongate, repeatedly and 
closely pinnate; branchlets and ramuli nearly horizontal, of 
irregular length ; ultimate ramuli very closely set, those on the 
outer side longer than the inner, linear, blunt, slightly curved. 
Cystoc. on the apices of shortened branchlets, naked or sur- 
rounded by an involucre of ramuli. Tetrasporang. spherical. 

On the perpendicular faces of rocks, between the tide-marks, 
particularly near low-water mark ; hanging in brownish tassels 
after the tide has receded. Rarely epiphytic. Common ; 
widely distributed. 
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E’ig, 230 . — Humana elegam Schmitz. A. Plant (xf); B. Antheridial 
ramuli ( x 300) ; C. Cystocarpic branch ( X 100) ; B. Lobe of cysto- 
carp ( X 300} ; JE. Tetrasporic ramuli ( X 00) ; F. Single tetrasporang. 
( X 300 ) ; O. Polysporangium ( x 300). 
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15. PTILOTA C. A. Agardh. 

(Gr. ptilotos, winged.) 

Frond compressed, erect, branches distichous, pectinate- 
pinnate, composed of a monosiphonons axis, and a cortical 
flange of smaller cells. Cystoc. terminal on the branches, 
usually surrounded by an involucre of ramuli ; tetrasporang. 
pedicellate, fringing the margin of the smaller pinnules. 

F. plumosa C. A. Agardh. Lat. plumosus, feathered.— 
Fronds dark full red, often with a brownish tinge particularly 
in the main branches, cartilaginous, rather rigid, tufted, 
10-30 cm. long, compressed, linear, irregularly branched ; 
secondary branches distichous, patent, linear-oblong or obovate 
in outline, bi-tripinnate ; pinnse and pinnules patent, very close, 
longest in the middle part of the branch ; ultimate ramuli 
closely pectinate, subulate, acute ; pinnse and pinnules exactly 
opposite. Cystoc. at the apices of the pinnules, surrounded by 
an involucre of ramuli ; tetrasporang. pedicellate, fringing the 
margin of the pinnules, borne on separate plants. 

Epiphytic on the stipes of Laminaria digitata. Very common ; 
Scotland, N, England, N. and W. Ireland. 

The jP. pkmwsa of the old Floras of Cornwall, Devon, Dorset, Hants, 
Sussex, Kent, and Norfolk must be referred to Plumaria elegans^ formerly 
regarded as a variety of P. plumosa. Plumaria elegans may be distin- 
guislied by its ecorticate ramuli. 

16. ANTITHAMMON Naeg. 

(Gr. anti^ opposite, and a small bush.) 

Filaments monosiphonous ; ramuli opposite or whorled, 
ecorticate. Cystoc. appearing terminal on the branchlets ; 
tetrasporang. oval, cruciate, sessile or stalked, replacing the 


ultimate ramuli. 

Key. 

1 , Ramuli opposite 2. 

Ramuli secund, borne on the inner side A. plumtila (2), 

2. Crowded undeveloped ramuli terminating the 

branches, densely tufted A. cruciatum (1). 

Branches not tufted at their apices, plant lax A. floccostmi (3). 


A. cniciatum Naeg. {Callithamnion cruciatum C. A. Agardh). 
Botan. Lat. cruciatus, cross-shaped,^ — Filaments brownish-red, 
flaccid, 2*5-5 cm. long, densely tufted, irregularly and sparingly 
branched; branches clothed with short lateral branchlets, 
furnished with slender, opposite, or quaternate and cruciate 
ramuli ; erect, straight, not markedly attenuate ; apices of the 
branches dense and tufted, owing to the crowding of undeveloped 
ramuli ; articulations of the main axes and branches 2-4 times 
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as long as broad, of the branchlets 2-3 times their breadth, of 
the ramnli twice their breadth. Tetrasporang. sessile or shortly 
pedicellate, elliptical, replacing the lower ramnli on the branchlets. 

On mud-covered rocks near low- water mark. Rare; widely 
distributed. 

var. pumilum Harv. Smaller than the type, ramuli more 
dense, articulations shorter. Rare ; S. England and Ireland. 



Fig. 232. — Ant'ith amnion cruciatuml^aeg, A. Tetrasporic fehallus { X 33) ; 

B. Group of developing tetrasp. (x 300). 

2. A. plumula Thur. Lat, fluma^ a soft feather {dimm .), — 
Filaments red or brownish, soft and tender, densely tufted, 
2*5-15 cm. long, distichously branched ; branches alternate or 
dichotomous, repeatedly divided, each articulation throughout 
the plant bearing a pair of slender opposite branchlets (in 
luxuriant specimens branchlets may occur in fours) ; branchlets 
horizontally placed or refiexed, pectinated or bi-tripectinated 
along their upper surfaces with articulated ramuli, longest near 
the axil of the branchlet. Cystoc. densely clustered, terminating 
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the main branches ; tetrasporang. on the tips of the ultimate 
'ramuli. 

On rocks and alga, near low- water mark, and in 4-15 fathoms 
of water, Not uncommon ; widely distributed, 

var. crispum J, G. Agardh. — Branches in verticillate groups 
of 4; pinnules closer than the type, divaricate. Rare; S. 
England and Channel Islands. 

3, A. floccosum Kleen {CalUthamnion floccosum C. A. Agardh). 
Lsit. flmcosus, woolly. — Filaments brownish red, flaccid, densely 
tufted, 2*5-10 cm. long, irregularly branched, alternate or sub- 
dichotomous ; branches few and widely distant ; main branches 
naked or furnished with short, closely branched, lateral, secondary 
branches with an obovate outline ; all the divisions alternate, 
axils acute, branches and ramuli erect or somewhat patent ; 
articulations throughout the plant bearing a pair of opposite, 
simple, subulate ramuli ; articulations 2-4 times as long as 
broad. Tetrasporang. elliptical, shortly pedicellate, on either 
side of the ramuli. 

On rocks, near low-w^ater mark. Very rare ; N. Scotland. 

17. ANTITHAMNIONELLA Lyle 
(From its near relationship to Antithamnion.) 

Plants monosiphonous and filamentous, with irregular 
alternate and indefinite ramification. Articulations bearing 
whorls of 2 to 4 ramuli at the nodes, crowded tow^ards the ex- 
tremities. In older parts, one or more ramuli may be replaced 
by discoid rhizoids. Tetrasporang. solitary, ovoid, sessile on 
the inner side of the ramuli near their origin, tetrahedral ; cystoc. 
bilobed. 

A, sarniensis Lyle. Lat. Sarnia, Guernsey. — Thallus deep 
rose-red, 2*5 to 4 cm. high, tufted or plumose ; main branches 
widely divergent, bearing at first irregular and then alternate, 
secondary branches ; articulations bearing 2-3, rarely 4, ramuli 
in a whorl, any of which may be replaced by a discoid non- 
sept ate rhizoid ; cells of the main branches 70-190 [jl by 50-60/x, 
cell- wall thick and laminated. Antherid. and cystoc. unknown. 

In rock-pools. Guernsey. 

18. HYMENOCLONIUM Batt. 

(Gr. liumen, membrane, and klon, young shoot.) 

Fronds minute, adhering by the entire under-surface ; 
branches opposite, frequently anastomosing, united by a hyaline 
membrane into a pseudoparenchymatous expansion *, tetra- 
spores cruciate, formed from the ceils of the main axis. 


Hymenodonium 
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H. serpens Batt. {CalUthamnion serpens Croiian). Lat. 
serpere, to creep. — Fronds rose-red or pink, 2-4 mm. in length, 
bipinnate ; upper portion of the main branches often naked ; 
cells of the main axes 35-40^ by 10~12ja, those of the secondary 
branches 10-20/^ by 8-10/x or more broad ; apical cells of the 
main axes rounded, those of the secondary branches often 
attenuate. 

Creeping on the surface of stone or broken glass. Very 
rare ; Plymouth. 
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Fig. 234 . — Hymenoclonnim serpens Batt. 

(X 300). ’ 


Portion of creeping thallns 


19. CROXJANIA J. G. Agardh 
(After the brothers Crouan, French algologists.) 

; articulations 

be^mg whorls of minute, multifid, monosiphonous ramuli! 
Oystoo. solitary or in pairs, borne near the base of the whorled 

SSfoi tS'2„S" o’”™*'. «« tto w« 

C. attenuata J. G. Agardh. Lat. attenuatus, thinned.— Fronds 

^nd gelatinous. Densely 
tutted, _ 0-0 cm. long, excessively branched and bushy - branches 

Snv^^l’rt divided, patent, monififormf attenuate 

above, clothed throughout with dense globular whorls of dichoto- 

Ss wf “’n’ f = articulations several 

mes longej than broad in the lower parts, gradually shorter 
upwds Tetrasporang. sessile ; tetrasp. tetrahedral.^ 

ch.Sffir„r «d 
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Fig. 235. — Crouania attenuata S. G. Agardh. — A, Plants ( x | ) ; B. Portion 
of cystocarpic plant (X 40); C. Portion of the same (x 140); D. 
Carpospores ( X 300) ; E. Portion of tetrasporie frond ( X 40) ; F. 
Small portion of same showing tetraspores { x 200) ; G. Single tetra- 
sporang. (x 300). 

20. SPYRIDIA Harv. 

(Gr. apuridos^ a basket.) 

Main branches cylindrical, much branched, monosiphonons, 
corticate in the older parts ; ramuli short, usitally simple, borne 
all round the axes without definite arrangement. Cystoc. stalked, 
gelatinous, in groups on the branchlets, surrounded by an 
involucre of ramuli; tetrasporang. on separate individuals, 
sj)herical, sessile on the ramuli. 
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M S. j&lameiitosa Harv.— Frond dull red, often faded, cartila- 

ginous in the main axes, membranaceous in the ramuli; at- 
tached by a large disc, 1*25 cm. or more in diam., tufted, from 
5-25 cm. high ; branches iri'egular, gradually attenuate upwards ; 



Fig. 236 , — jSjpyridm fdamentosa Harv. A. Plant (X 5 ); B. Portion of 
tetrasporic frond ( X 33); C. Single tetrasporang. ( x 300) ; D. Portion 
of antheridial frond ( x 33) ; E. Section of sarne { X 300) ; F. Cysto- 
carps ( X 33). 

main axis either simple or forked, bearing numerous lateral 
branches ; younger portions of the frond beset with articulated 
ramuli, arising from all sides of the branches ; older Y)arts 
corticate, ramuli ecorticate. 


Geramium 


CERAMIACEiE 


395 


On rooks near low- water mark. Locally abundant ; S. and 
W. England ; unknown in Scotland and Ireland. 


21. CERAMIUM Lyngb. 

(Gr. keramion, a vessel.) 

Frond filiform, monosiphonons, composed of a series of large 
ovate or rectangular cells, with bands of corticating cells at the 
nodes, sometimes extending over the internodes ; branching 
dichotomons or subpinnate, apices of the branches nsnally 
forcipate. Antherid. forming sessile patches on the upper 
branches ; cystoc. sessile at the nodes, usually within an involucre 
of branchlets ; tetrasp. tetrahedral, in the corticating cells ; 
paraspores present in some species, formed from the corticating 
cells at the nodes. 

The development of the cortication is a useful aid to the determination 
of species. Fig. 239 shows a type of cortication in which the growth of the 
corticating cells at the node has been in an upward direction. Fig. 238 
shows a type in which the growth of the corticating cells has been mainly 
in a downward direction. In other species growth of the corticating cells 
takes place in both upward and downward directions. 

Key. 


1. Frond spiny 2. 

Spines absent 5. 

2. Thai lus completely corticate CL JkCbellujGmnh (17). 

Thalius with hyaline bands between the 

corticated nodes 3* 

3. Spines triangular, consisting of more than 

one cell 4. 

Spines elongated, acicular, unicellular CL echionotuin (18). 

4. Spines borne in whorls at each node CL cUiatum (19). 

On© subulate acute spine borne on the outer 

side of each nod© CL acanihonoturrh (20), 

5. Branches at least in parts completely corti- 

cate....... 11. 

Branches corticated only at the nodes 6. 

6. Number of articulations 7 to 15 in each 

ramification 7. 

Number of articulations many more than 15 
in each ramification — 10. 

7. Tufts perfectly fastigiate, substance soft ...... CL JastUjialum (4). 

Not perfectly fastigiate.,... 8. 

8. Paraspores absent . — (J , tmuiasimum {2)„ 

I’araspores present 9, 

9. Intervals between the articulations more than 

4 or 5 times the length of the corticating 

zone C'. diaphamim (5). 

Intervals between the articulations 10 times 

the length of the corticatixig zone (LHlrivium (3). 

10. Extreme apices of the branches not forcipate tL DeslongchampHn^i^). 
Extreme apices of the branches fompate ...... gracilli7nu7n (I). 

11. Axis appearing banded 12. 

Axis not appearing banded 14. 
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12. Lower nodes distant, upper nodes closer C. arborescem (8). 

No marked difference between the length of 

internode in different parts of the thalliis 13. 

13. Cortication consisting of small angular cells 

giving a reticulate appearance O. (13). 

Cortication consisting in the internodes of 
elongated cells parallel to the long axis of 
thethallus C. rmwneum (10). 

14. Corticating zones becoming decurrent by 

downward proliferation only C. circinatum (7). 

Corticating zones becoming decurrent by 

upward only or upward and downward pro- 
liferation Id. 

15. B ranching alternately pinnate 16. 

Branching dichotomous 17. 

16. Corticating zones becoming continuous by 

upward proliferation only C. fruticuhsum {9)» 

Corticating zones becoming continuous by 

upward and downward proliferation C. 2 ^G.nnatmn (15). 

17. Branches clothed with short ramuli, attenuate 

at each extremity 18. 

Bamuli few 19. 

18. Cystocarps without involucral ramuli; corti- 

cating cells of the internode arranged in 

longitudinal chains C. hot)'yocar 2 yuni {l\), 

(.'ystocarps -with involucral ramuli ; corticating 

cells of the internode reticulately disposed C. tenue (12). 

19. Tetrasporang. in a double series at the node... 0. secundatum (14). 
Tetrasporang. in a single series at the node, 

few in number C, Derhesii (16), 


1. C. graciliimum Harv. Lat. gracilUmus, very slender, — 
Fronds dark reddish-purple, exceedingly tender and gelatinous, 
densely tufted, 2~14 cm. long, irregularly dichotomous or some- 
what alternately divided; filaments, 120-170/z, broad at the 
base, with alternate dichotomous ramuli, often corymbose ; 
apices incurved but not strongly hooked ; articulations many 
times longer than broad in the lower parts, gradually shorter 
upwards, not as long as broad in the ramuli. Cystoc. either 
on lateral ramuli or truncated branches, globose, often in pairs, 
surrounded by elongated, forked, involucral ramuli. 

On the shells (A Mytilus, on Corallina officinalis and other 
small algse. Rare ; S. England, Norfolk and Ireland. 

2. C. tenuissimum J. G. Agardh [G. nodosum Harv.). Lat. 
icnuissimus, very thin. — Fronds brownish-red, rigid and harsh to 
the touch when fresh, soon becoming flaccid, forming dense 
globular tufts, 2-6 cm. long; filaments very slender, 80-200^ 
broad at the base, regularly dichotomous, more or less furnished 
in the upper part with short ramuli ; axils very patent, some- 
times divaricating, apices hooked inwards ; articulations 5-6 
times as long as broad in the lower and middle branches, 3 times 
their breadth in the upper, gradually diminishing upwards ; 
articulations smooth, nodes globose, swollen, corticate. Cystoc. 
at the apices of the ultimate ramuli ; tetrasp. in the corticating 
cells of short lateral ramuli. 


Geramium Ceramiaceje 307 

On sandy shores, often among the roots of Zosfera. Locally 
abundant; widely distributed. 

var. arachnoideum C. A. Agardh. — Frond capillary, apices 
attenuate, regularly dichtomous, fastigiate, terminal segments 
erect and patent, apices converging, lower articulations 3-4 
times longer than broad. Tetrasporang. scattered on the fila- 
ment, singly or in groups at the nodes. Rare ; Jersey. 

3. C. strictum Harv. Lat. strictus, drawn together. — Fila- 
ments dark purplish red, delicately membranaceous and soft, 
capillary, densely tufted, 5-10 cm. long, of nearly equal diameter 
throughout, dichotomous, without conspicuous main axis, but 
sometimes furnished with occasional lateral ramuli, the bases 
of the tufts entangled with attachment rhizoids ; lower bifurca- 
tions distant, upper gradually closer, ultimate branches 
corymbose ; branches straight, erect, axils acute and narrow, 
apices incurved but not strongly involute ; articulations 3-4 
times their breadth in the middle and lower portions, twice as 
long as broad in the upper, much shorter than their breadth in 
the ultimate branches ; nodes articulate, shghtly swollen, quite 
smooth or clothed with long slender hairs when young ; cystoc. 
often in the axils of the branches, subtended by a few short 
ramuh ; tetrasporang. forming a whorl in the cortication of the 
upper (but not ultimate) branches ; paraspores formed from the 
corticating cells at the nodes. 

On mussel-shells, corallines, etc., in tide-pools near low-water 
mark. Not uncommon ; widely distributed. 

var. delicatum J. G. Agardh. — Internodes more elongated 
than the type, penultimate branches fertile, almost moniliform. 
Rare ; Cornwall and Devon. 

4. C. fastigiatum Harv. Lat. fastigium, a gable. — Fronds 
tender and flaccid, densely tufted, dark purple in the tuft ; 
filaments 10-12*5 cm. long, fastigiate, many times dichotomous, 
regularly forked throughout, usually without lateral branchlets 
but occasionally with a few simple or forked ramuli ; lower 
axils distant, somewhat patent, upper ones close together and 
narrow, acute ; apices usually emarginate, slightly curved but 
not rolled inwards ; filaments 80-200/x broad, of nearly equal 
diam. throughout; articulations 3-6 times as long as broad, 
slightly corticate at the nodes, upper articulations gradually 
shorter, the uppermost not as long as broad. Cystoc. sessile 
near the apex of the frond, having a few short involucral ramuli. 

On rocks, etc., near low- water mark. Rare; S. and W. 
England and Firth of Forth. 

5. C. diaphanum Roth. Gr. diaphanes, transparent. — 
Fronds brownish red or purplish, soft but rather firm. Not 
very densely tufted, 7-20 cm. long, filaments setaceous at the 
base, gradually attenuate upwards, more or less regularly 
dichotomous or alternately divided with a main axis ; ])ranches 
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naked or clothed with slender, forked or several times dicho- 
tomons short ramuli ; apices hooked but not inrolled. Fila- 
ments 300-450/x or more in breadth at the base ; articulations 
4-5 times longer than broad in the lower parts, gradually shorter 
upwards, shorter than broad in the ramuli. Lower axils distant, 
patent ; upper ones gradually closer and more erect. Cystoc. 
sessile in the upper axils or borne on lateral pedicels, surrounded 
by an involucre of 4 or 5 short incurved ramuli ; tetrasp. 
immersed in the cortication at the nodes, arranged in a whorl ; 
paraspores often present. Characterised by the lateral dicho- 
tomous ramuli, and attenuate filaments. 

Not uncommon ; widely distributed. 

6. C. Deslongchampsii Chauv. After J. A. Eudes-Deslong- 
ehamps, French palaeontologist. — Fronds dark brownish purple 
or blackish red, rigid, densely tufted, 5-12*5 cm. long, shghtly 
attenuate upwards, more or less regularly dichotomously 

_ branched, axils not very patent. Branches 

much divided, either naked throughout or 
giving off short, simple or forked, lateral 
ramuli, irregularly distributed, alternate, or 
secund and crowded. Apices straight and 
spreading, subulate. Filaments 150-200jLc 
broad below ; articulations about 3 times 
as long as broad in the lower parts, gradu- 
ally shorter upwards. Cystoc. in groups, 
sessile on the branches without involucral 
ramuli. Tetrasporang. whorled in the 
cortical cells. 

Not uncommon ; widely distributed. 

7. C. circinatum J. G. Agardh (0. 
decurrem Harv.). Lat. circinare, to make 
round.— Frond brick-red or purplish, mem- 
branaceous, 15-20 cm. long, gradually 
attenuate upwards, repeatedly and fairly 
regularly dichotomous, but scarcely fasti- 
giate, lower divisions distant, gradually 
closer upwards ; simple or forked ramuli 
scattered sparsely on the branches ; apices 
Fig. 237. — Cera7nium hooked inwards; filaments 300-500^ thick 
Zarfh”” Portion of ’ articulations twice as long as broad 

node showing lower part of the frond, gradually 

corticating cells shorter upwards ; corticating cells at the 
spreading in a down- nodes in longitudinal rows; cortication 
extending over more than half each articu- 
lation, completely clothing the internode in 
the older parts. Cystoc* unknown ; tetrasp. in the corticating 
cells at the nodes, arranged in a whorl. Cortication covering a 
larger area of the articulation than in 0. diajphanum. 
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8, C* arborescBUS J. G. Agardh. Lat. arborescere, to become 
a tree. — Vegetative growth vigorous, recalling C. rubruni ; the 
mam axes much developed, considerable secondary growth ; 
extremities of the branches usually elongated and curved, upper- 
most branches often corymbose ; cortication present except 
at the extreme apex. Oystoc. and antherid. rare. 

Probably not uncommon ; widely dis- 
tributed. O' Ap, 

When characters are not well pronounced QQ UA 

the species is with difficiilty distinguished from gQ Qq 


p:o 


C. Rosemingn. ' /V ^ G < 

9. C. fruticulosum Kiitz. hat.fruticulaj^^OP^^^QO^ 
a little shrub. — Very variable in size, some 
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Fig. 238. — Ceramium 
fruticulosum Kiitz. 
Portion of the node 
showing corticating 
cells developing in 
an upward direction 
( X 300). 


individuals as much as 20 cm. diam. _ 
approaching G. Areschougii on the one 
side, C. rubrum on the other; branching 
and cortication variable, the latter some- 
times continuous (like C. rubrum), sometimes 
in zones (like C, Areschougii), and sometimes 
intermediate, but developing upwards from 
the node. Sexual organs rare. Essentially 
festival, but sometimes occurring at other 
times. Deep red in colour, with a tint of 
dark blue. 

Rare ; Devon, Dorset and Northum- 
berland. 

10. C. vimineum J. G. Agardh. Lat. vimineus, made of 
wickerwork. — Thallus very incompletely corticate in the 
youngest parts ; in the older parts cortication distinct at the 
nodes ; articulations 2~3 times as long as broad, lateral branches 
fertile, elongate and attenuate at each extremity, branching 
simple. Tetrasporang. in swollen nodes of the ramuli, some- 
times single, sometimes arranged in a double row ; involucral 
ramuli of the cystoc. twice as long as broad. 

Devon and Dublin. 

11. C, botryocarpum Griff. Gr. botrus, a bunch of grapes, 
and harpon, fruit.— Filaments purplish red, frequently fading 
into brownish and greenish yeHow ; cartilaginous and firm, 
rather rigid ; sharply hooked at the base, gradually attenuate 
upwards, 7*5”12-5 cm. long, dichotomously b^ranched ; branches 
erect, sometimes corymbose, sometimes unequal, straight, not 
hooked inwards ; main axes and branches usually clothed with 
short, simple or rarely forked ramuli, subulate or fusiform, 
attenuate at each extremity, much more slender than the 
branches ; articulations twice as long as broad in the lower 
parts, about equal to their breadth in the upper, corticate 
throughout. Cystoc. clusters, without involucral ramuli, sessile, 
lateral on the ramuli ; tetrasp. in the cortication, several tetra- 
sporang. in each articulation. 

Not uncommon ; widely distributed. 
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12. C. tenue J. G. Agardh. Lat. tenuis, thin.— Thallus 
dichotomonsly branched, ramnli patent, young and old inter- 
nodes very densely corticate. Cystoc, on branches of the second 
order, enveloped by involucral ramuli. Tetrasporang. arranged 
in a single series, immersed in corticated nodes of simply proli- 
ferate ramuli, attenuate at each extremity. 

Rare ; Orkney. 

13. G. rabram 0. A. Agardli, var. pedicellatum J. G. Agardh. 
Lat. rubrum, red. — ^Fronds deep clear red, varying through all 
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the shades of red-brown to greenish yellow, inembranaceons 
or cartilaginous, solitary or tufted, 2-5-30 cm. long, gradually 
attenuate upwards, irregularly dichotomous at long intervals; 
branches clothed with lateral ramuh, simple, forked or repeatedly 
dichotomous ; axils patent, apices either straight or hooked 
inwards; filaments 280-560 ju, broad; articulations corticate 
throughout. Cystoc. spherical, sessile on the sides of short 
lateral ramuli, surrounded by an involucre of short ramuli ; 
tetrasporang. in the corticating cells, several in an articulation, 
arranged transversely. 

Very variable in form ; occurring on rocks, stones^ and 
the smaller algae in rock-pools from high to low- water mark and 
in deeper water. Common ; widely distributed. 

var. fasciculatum J. G. Agardh. — Internodes of young and 
adult branches densely corticate, lateral branches fasiciilate and 
corymbose. Not uncommon ; S. England and Scotland. 

var. corymbiferum J. G. Agardh. — Internodes of young and 
adult branches densely corticate, filaments with sparse lateral 
branches ; ramuli corymbose, dichotomous and fastigiate. Not 
uncommon. 

14. C. secundatum J. G. Agardh. Lat. secunclatus, second 
in rank. — Thallus dichotomous ; ramuli at first arising only on 
the inner side of the main branches at the node, later arising 
also on the outer side ; articulations as much as twice as long as 
broad. Tetrasporang. at the nodes often forming a transverse 
double series, later often whorled ; involucral ramuli equal in 
length to the cystoc. 

Rare; Orkney, Cornwall, and Clare. 

15. C. pennatum Crouan {C. microdadia Cocks). Lat. 
pennatus, winged. — Thallus pinnately divided, ramuli branched 
to some extent on all sides, main axis elongate with lax, alternate, 
pinnate branches ; ramuli few, patent, linear, acuminate, forci- 
pate at the apices ; articulations almost equal in length and 
breadth, completely corticate. Tetrasporang. immersed in the 
cortex, disposed in whorls. 

Rare ; widely distributed. 

16. C. Derbesii Kiitz. After A. Derbes, French botanist. — 
Thallus setaceous, dichotomous, with lateral secondary branches, 
slightly rough, sub-cartilaginous ; ramuli erect-patent, apices 
forcipate ; lower articulations equal in length and breadth, 
densely corticate, Tetrasporang. in penultimate segments, few 
in a whorl ; cystoearps enveloped by incxirved involucral 
ramuli. 

Devon and Antrim (doubtfully). 

17. C. flabelligeram J, G. Agardh. Lat. flabellum, a fan, 
and gero, I bear. — Fronds dull red, somewhat cartilaginous and 
rigid, tufted, but not matted together, 5-7-5 cm. long, filaments 
attenuate upwards ; branching irregularly dichotomous, dis- 
tichous, main divisions with fan-shaded outline, repeatedly 
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forked ; upper branches bearing simple or forked, erect or 
somewhat patent, lateral ramuli, slightly constricted below, 
markedly attenuate and acute at the apices ; axils of the 
branclies acute, apices generally spreading, sometimes slightly 
curved, but never hooked inwards ; articulations corticate 
throughout, about twice as long as broad in the lower parts, 
equal in length and breadth above, bearing on the outer edge, 
at each node, a minute thorn-like structure, 3 cells long. Cystoc. 
several together, lateral on the upper branches, surrounded by 
several patent, subulate ramuli; tetrasporang. occupying the 
whole depth of an articulation, in whorls. 

Epiphytic on the smaller algse between the tide marks. 
Not uncommon ; widely distributed. 

18. 0. echionotum J. G. Agardh. Gr. echis, an adder, and 
noion, a back. — Fronds purplish red, harsh and rigid to the 
touch. Densely tufted, 7-5-15 cm. long, of almost equal diam. 
throughout or slightly attenuate upwards, many times dicho- 
tomous, often bearing lateral, repeatedly forked, fastigiate 
branches ; axils patent throughout ; apices more or less strongly 
hooked inwards ; articulations corticate at the nodes, 3-4 times 
as long as broad in the lower parts, gradually shorter upwards, 
very short in the ultimate branches, bearing throughout 
irregularly placed unicellular, brittle, colourless, acicular spines, 
on each band of corticating cells. Cystoc. usually in pairs near 
the apices of the frond or of lateral branchlets, often in the 
ultimate bifurcation, surrounded by an involucre of incurved 
ramuli ; tetrasporang. confined to the outer edge of the filament, 
one or rarely twm in each articulation. 

On rocks and stones between the tide marks ; also in rock 
pools epiphytic on other algse. Not uncommon ; S. England, 
N. and W. Ireland. 

var. transcurrens Batt. {Acanthoceros transmrrens Klitz.). — 
Lower articulations as long as broad or rather shorter, upper 
articulations twice as long as broad. Devon and Dorset. 

19. C. ciliatum Ducluz. Lat. cilium, an eyelash. — Fronds 
purplish red, membranaceous and rigid, forming dense tufts, 
7-5-15 cm. long ; filaments of nearly equal diam. throughoxit, 
repeatedly dichotomous, sometimes bearing fastigiate lateral 
branchlets ; apices strongly hooked inwards, axils rather patent ; 
articulations 3-4 times as long as broad in the lower parts, 
gradually shorter upwards, corticate at the nodes, each articula- 
tion bearing a whorl of subulate, acicular spines, 3 cells long, 
the lowest cell being much larger than the others. Cystoc. 
roundish, lateral, nearly sessile, usually accompanied by 3 or 4 
incurved involucral ramuli ; tetrasporang. arranged in a w^horl 
in the corticating cells, alternating with the spines. 

On rocks and stones, in rock pools or between the tide 
marks ; also attached to corallines and other algse. 
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.Distinguished from D. echionotum by the more regularly wliorled 
arrangement of the spines, and by the fact that the latter are’ formed of 
3 cells in this species and are unicellular in D. echionotum, 

20* C. acantlionotiim Carm. Gr. akmitha, a thorn, and 
noton^ a back.-— Fronds dark pnrple, rigid, densely tnfted, matted 
when old, 5-15 cm. long, of equal diam. throughout, many times 
dichotomous, more or less furnished with lateral dichotomous 
branchlets, often repeatedly divided ; axils patent throughout, 
apices strongly inrolled ; articulations corticate at the nodes, 
several times longer than broad in the lower parts, gradually 
shorter upwards ; each articulation bearing a 3-celled broadly 
subulate, acute, pigmented spine on its outer side. Cystoc. 
globose, lateral, subtended by a single strongly incurved ramuliis ; 
tetrasporang. in whorls, large, occupying almost the whole length 
of the corticating layer. 

On exposed rocks near low-water mark, and on the smaller 
algse. Common ; widely distributed. 


20. MICROCLADIA Grev. 

(Gr. mikros, small, B,nd klados, a branch.) 

Filiform, compressed, distichously branched, articulations 
scarcely visible ; axis monosiphonous, surrounded by a pericentral 
zone of large cells and an outer layer of small cells. Cystoc. 
sub-globose or irregular, surrounded by involucral ramiili ; 
tetrasporang. immersed in the ramuli near their apices, tetra- 
hedral (or cruciate ?), borne on separate individuals. 

M, glandulosa Grev. Lat. glandulosus, full of kernels. — 
Fronds deep red, darker towards the base, cartilaginous and 
membranaceous, tufted, 2-5-10 cm. long, comprcvssed, branched 
from the base, alternate or irregularly dichotomous, forming 
roundish fastigiate tufts ; branches distichous, axils rounded, 
patent ; dichotomous or irregularly divided ramuli on the upper 
parts ; apices of the ramuli sometimes bifid and hooked inwards, 
otherwise subulate ; articulations absent or scarcely visible 
owing to the presence of corticating cells, Cystoc. subglobose 
or lobed, sessile on the outer margin of the ramuli, surrounded 
by 2 or 3 short involucral ramuli ; ^-tetrasporang. immersed in 
the ramuli, near their apices, nsxially arranged in a longitudinal 
series oh the outer edge of the branches. 

On rocks, algse or sponges, near extreme low-water mark or 
at greater depth. Rare ; widely distributed. 
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Order V.— GIGARTINALES 

Aiixiliary cells present before fertilisation ; procarps present. 

Family I.---GIGARTINACE^ 

Tliallns growth by means of many apical cells. Garpogonial 
branch and auxiliary organ united to a procarp. Aiter the 
auxiliary fusion the auxiliary cell develops long filaments which 
grow inwards, ramify and by degrees produce carpospores. 
Tetrasporang, cruciately divided. 

1. CHONDRUS Stackh. 

(Gr. 05, cartilage.) 

Thallus flat, fleshy, cartilaginous, dichotomously branched, 
composed of an internal layer of slender, cylindrical, anasto- 
mosing filaments passing horizontally outwards and dividing 
dichotomously into short moniliform filaments. Antherid. in 
superficial spots ; tetrasp. cruciate, densely aggregated, forming 
spots just below the surface ; conceptacles immersed in the 
frond. 

C. crispus Lyngb. Lat. curled. — Fronds reddish 

purple, 7-5~15 cm. high, stipitate, cartilaginous, dichotomous, 
fastigiate, flat, segments wedge-shaped, very variable in breadth ; 
apices truncate or cloven, axils obtuse. Cystoc. sunk in the 
frond, usually projecting on one side. 
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On rocky shores; from three-quarters tide-level to low- water 
mark and beyond it. Common ; widely distributed. 

var. virens Turn. — Sub-membranaceous ; branches dilated 
upwards, extreme segments long and acuminate. Not un- 
common ; Cornwall, Devon and Dorset. 

var. steliatus Turn., jpro parte. — Sub-membranaceous; 
branches dilated upwards, divided into numerous clustered 
lacinise at their apices. Very common on most parts of the 
coast. 



Fig. 241. — (Jhondrus criapus Lyngb. A. plant ( x J) ; B. Trans, sect, of 
tballns with tetraspores ( X 220) ; 0. Trans, sect, of antheridial 
tliallus ( X 280); D. Trans, sect, of cystocarp (x 10); E, portion 
of same ( x 220). 

var. SBQualis pro parte. — Cartilaginous, thick ; branches 

equal and linear, extreme segments obtuse. Common; widely 
distributed. 

var. filiformis Turn.— Cartilaginous, sub-cylindrical ; branches 
nearly linear, apices long and acuminate. Not uncommon; 
S. England. 

var. patens Turn. — -Sub-cartilaginous, channelled on one 
side, dichotomous ; branches patent. Not uncommon ; S, Eng- 
land and Channel Islands. 

var. samiensis Turn. Lat. Guernsey. — Between 

coriaceous and cartilaginous; branches slightly channelled on 
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one side, apices rounded. Rather rare ; S. England and Channel 
Islands, 

var. lacerus Turn. — Cartilaginous, compressed; apices very 
narrow, elongated, branched. Rather rare ; widely distributed. 

Yar. planus Turn. — Sub-coriaceous, flat, mde, branches 
linear, apices acute. Not uncommon ; widely distributed. 

This species is extremely variable in form under different environ- 
mental conditions. When exposed to the full force of the open sea the 
fronds are ligulate and narrow ; imder estuarine conditions the plant 
is much larger, lobed, fringed and parsley-like in form. This plant is the 
Carragheen, or Irish Moss, used for making soups, jellies, size and other 
tilings needing gelatine in their preparation. The name comes from 
Carragheen, near Waterford, Ireland, where Chondrus crispus abounds. 
At one time it was a fashionable remedy in cases of consumption, and its 
collection and preparation for the market afforded a small revenue to the 
peasants on the west coast of Ireland. 

2. GIGARTINA Stackii. 

(Gr. gigarton, a grape stone.) 

Fronds fleshy, cartilaginous, filiform, compressed or flat, 
irregularly divided, composed of an internal layer of >slender, 
longitudinal anastomosing filaments, passing outwards hori- 
zontally and dividing dichotomously into short moniliform 
filaments forming the assimilative layer. Antherid. in super- 
ficial spots; tetrasp. cruciate, aggregated into sori, forming spots 
below the surface ; cystoc. external, borne directly on the 
surface of the frond or on short papillae. 


Key, 

L Frond cylindrical G, acicularis (2). 

Frond more or less flattened 2. 

2. Frond channelled G, stellata {4:), 

Frond fiat 3. 

3 . Branching irregularly pinnate .................. G, Teedii ( I ) . 

Branching irregularly dichotomous Q, pi8tillata {Z). 


1. G. Teedii Lamour. After Mi*. Teede, collector.— Fronds 
dull brownish red, cartilaginous, membranaceous, 7*5-15 cm. 
long, flaccid, flat, linear, acuminate, repeatedly pinnate ; pinnae 
opposite or alternate, horizontally patent, distichous, set with 
horizontal, spine-like ramuli; cystoc. globose, sessile on the 
ramuli (not recorded from Britain). 

On rocks at the extreme limit of low water. Very rare ; 
Devon and Jersey. 

2. G. acicularis Lamour. Lat. acicula, a small piii.^ — Fronds 
dull purple-red, in tufts, 4-10 cm. long, cartilaginous, 
cylindrical, filiform, irregularly branched, sometimes almost 
pinnate, branches divaricate, curved ; ramuli few, very ]Datent 
or recurved, subulate, often secund. Cystoc. spherical, sessile 
on the branches. 
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acnte. Tetrasp. in immersed sori forming distortions in the 
branches; cystoc. solitary or in pairs, spherical, sessile on the 
ramnli. 

Very rare ; Cornwall and the Channel Islands. 

4. d. steliata Batt. {Gigartina mamillosa J. G. Agardh). 
Lat. steJlaius, set with stars. — Fronds tufted, 10-20 cm. high, 
cartilaginous, dichotomous, fastigiate, upper segments wedge- 
shaped^ branches channelled by the introflexion of the margin ; 
surface of the upper parts thickly set with erect, partly cylin- 
drical, fleshy excrescences, bearing cystoc. at their apices. 
Excresences may be absent in young or sterile specimens, w^hen 
the plant resembles Chondrus crispus, but is easily distinguish- 
able by its channelled frond. 

On rocks near low-water mark. Common ; widely dis- 
tributed. 

var. acuta Good, & Woodw. (inch /. linearis Turn.). — Apices 
acute. Not uncommon ; S. England and Northumberland. 

var. prolifera Turn, (inch /. stellaia Turn.). — Frond pro- 
liferous. Not uncommon ; Cornwall and Kent. 

var. incurvata Turn. — Frond nearly linear with rounded 
apices and incurved cystoc. Rather rare ; S. England. 

G, steliata has the same officinal properties as Chondrus crispus, and is 
on some shores collected with that species and dried as Carragheen, or Irish 
Moss. 


3. PHYLLOPHORA Grev. 


(Gr. phullon, a leaf, and phoreo, I bear. ) 

Fronds stipitate, expanding upwards into a rigid or mem- 
branaceous, fiat lamina, simple or divided, proliferous from the 
margin or from the basal disc, composed internally of oblong 
polygonal cells bounded by a cortical layer of minute, vertically 
seriate, assimilative cells. Antherid. in small cavities in the 
thallus ; tetrasp. cruciate, arranged in moniliform filaments 
packed together in wart-like excrescences ; cystoc. external, 
globose, pedicellate or sessile. In some species secondary tissue 
has been observed near the axils of the branches and also at the 
base of the frond and on the surface of the attachment organ. 


Key. 

1. Plant attached by a fleshy disc, 2*5 cm. or 

more diam, 

Plant without a widely spreading, fleshy 
attachment disc 

2. Plant 1-1*5 cm. high 

Plant more than 1*5 cm. high 

3. Plant brownish or purplish red, branches ex- 

panded in a fan-like manner 

Plant red, branches proliferous from their 
apices 


P. pahnettoides (3). 

2 . ■ 

P. Traillii (41. 

3. 

P. memhrani folia (5). 

4. 


PhyllopJiora Gigaetihacej® 400 

4. Very shortly stipitate, tliallus gradually ex- 
panding P. Epiphylla ( 1 ). 

Stipitate, filiform below, branched above, the 
branches gradually becoming compressed 
and expanded P. JBrodiaei [2], 


1. P. epiphylla Batt. (P. rubens Grev.). Gr, epi, upon, and 
pJiullon, Sb leai . — Fronds tufted, membranaceous, 7*5-25 cm. 
long, shortly stipitate, the stipe gradually expanding into the 
flattened attenuated base of a linear wedge-shaped, simple or 
dichotomous lamina, each segment linear and very obtuse, often 



Fig. 24:3,-~~Phyllophora Brodiaei C. A. Agardh. A. plant (X |) ; B- Trans, 
sect, of antheridial thallus ( X 130) ; C. P. nmnhranifolki J . G. Agarclh* 
trans. sect, through cystocarp ( X 55) ; D, Trans, sect, of antlieridial 
thallus ( X 660). 

proliferous from the apex. Cystoc. very shortly stalked on the 
surface of the thallus, spherical, wrinkled on the outside. 

On the shelving sides of rocky tide-pools near low- water mark, 
and lower on rocks, stones and nullipores. Frequently partly 
covered with coralline algae and small shells. Not uncommon ; 
widely distributed. 

2. P. Brodiaei C. A. Agardh. After J. Brodie, Scottish 
collector. — Fronds purplish red or rose-red, 5-20 cm. long, stipe 
cylindrical at the base, compressed upwards, branched, the 
branches expanding into oblong or ‘wedge-shaped, simple or 
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dicliotomouslj branched, membranaceous laminte, often pro- 
liferotis at the summit. Cystoc. globose, sessile on the laminae, 
bearing tetrasp., not carposp. 

Rather rare ; widely distributed. 

var. angustissima C, A. Agardh. — ^More elongated and 
narrower than the type. Very rare ; Orkney Islands. 

3. F. palmettoides J. G, Agardh. From Mhodymenia pal- 
metta, and Gr. eidos, like. — Fronds rosy red, membranous but 
rather rigid, attached by a widely spreading fleshy disc, 
2*5 cm. or more diam. ; many from the same disc, scattered, 
5-10 cm. long, rising with a filiform stem below ; later com- 
pressed, ending in cuneate or narrow-obovate, obtuse lamina, 
simple or dichotomously divided, often proliferous from the 
apex. Tetrasp. in oval sori in the centre of the lamina. 

Rare ; S. England, Ireland, Isle of Man and Channel Islands. 

4. P. TraiUii Holm. & Batt. After Professor G. W. Traill, 
Scottish botanist. — Fronds seldom more than 1*5 cm. high ; 
stipitate at the base, filiform, simple or branched, expanding 
into oblong or wedge-shaped laminm either simple or slightly 
forked, sometimes more or less irregular in outline, usually 
fringed with minute almost colourless branchlets. Cystoc. 
immersed in marginal branchlets. 

On shady rocks near low- water mark, and under projecting 
ledges of rock in caves. Probably not uncommon ; widely 
distributed. 

Distinguishable from P. palmettoides by the absence of the widely 
expanded radical disc, 

5. P. membranifolia J. G. Agardh. Lat. membrana, skin, 
and folium, leaf. — Fronds brownish or purple-red, tufted, 7*5- 
30 cm. high ; stipe cylindrical, filiform, branched, the branches 
expanding into broadly wedge-shaped bifid or dichotomous 
laminse ; in old specimens, besides the terminal frondlet, the 
branches give off numerous lateral ones of a smaller size, bifid 
and narrowly wedge-shaped; apices fastigiate, Cystoc. ovoid, 
stipitate, rising from the branches or laminse ; tetrasp. in broad, 
dark-coloured, convex patches in the centre of the laminse. 

Common ; widely distributed. 

4. STEajOGRAMMA Harv. 

(Gr, stems, YieiTTOW, and gramme, a line.) 

Frond membranaceous, flattened, dichotomously branched, 
sometimes proliferous from the upper parts, composed of a 
central mass of large colourless cells, becoming smaller near the 
mid-rib and an outer zone of small assimilative cells. Cy^stoc. 
in the flattened branches directly over the mid -rib ; antherid. 


Stenogramma GiGABTiNACEiE 411 

in groups on the upper parts of the frond ; tetrasp. in external 
hemispherical nemathecia, cruciate. 

^ S. interraptum Mont.—Frond pinkish red, cartilaginous, 
stipitate, more or less deeply laciniate, fan-shaped ; laciniae 
repeatedly dichotomous, apices obtuse, margin usually flat and 
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Fig. 24:4:,^Stenogram7na interruptum Mont. A. Plant showing signs of 
linear fructification in the upper parts (X |) ; B. Trans, sect, of 
antheridial thallus (X 300); 0. Portion of tetrasporic pustule 
( X 300); D. Trans, sect, of thallus in cystocarpic region (x 150); 
E. carpospores (X 300); F. Titans, sect, of tetrasporic thallus 
showing tetrasporang. in chains ( X 150). 


entire, sometimes bearing small, curled, lobed processes; fertile 
fronds traversed by mid-rib on which cystoc. are borne. 

Very rare ; S.W. England and Ireland. 


412 


RHODOPHYCBiE 


Gymnogongrus 


5. GYimOGONGRUS Martins 
(G-r. gtmnos, naked, and gongros, an excrescence.) 

Fronds coriaceous, dark red or purple, terete, compressed or 
flat, dichotomous, consisting of a central core of rounded or 
angular colourless cells, and a peripheral layer of small closely 
packed assimilative cells, arranged in rows perpendicular to the 
surface. Cystoc. immersed in the swollen frond ; tetrasp. 
cruciate. 

Key. 

L Frond channelled G. patens (3). 

Frond flat 2. 

2. Thallus cylindrical G. Griffithsm (1). 

Thallus flattened G. norvegicus {2), 

1. G. Griffithsiae Martins. After Mrs. Griffiths, British 
algologist. — Frond hrowm-red to blackish purple, filiform, 
flexuous, cartilaginous, stipitate, many times dichotomous, 
attached by a disc, spreading on the surface of the rock, densely 
tufted, 2*5-7-5 cm. high, apices fastigiate, axils of the branches 
rounded, terete throughout, except the apices, which are some- 
times more or less compressed. 

On submarine rocks near low- water mark. Rather rare ; 
widely distributed. 



Fig, ^4:^. '^Gymnogongrus Griffithsim Martins. A. Plant ( X |) ; B. Trans, 
sect, of thallus ( X 60). 

2. G. norvegicus J. G. Agardh. Mod. Lat. norvegicuSy 
Norwegian. — Fronds linear, dichotomous, flat, axils patent, 
apices rounded, 5-10 cm. high, stipitate, or branched almost 
from the base, attached by a small disc. Cystoc. immersed in 
the swollen frond. 

On rocks near low-water mark. Rather rare; widely dis- 
tributed. 

Distinguishable frorn OAo?wfrw.s crispus in the field, by its redder colour 
and more delicate thallus. 
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3. G. patens J. G. Agardh. Lat. patens, exposed.-— Fronds 
purple, ill erect tufts, 10-15 cm. long, attached by an expanded 
disc, terete below, flattened above, canaliculate ; upper segments 
membranaceous, branching dichotomous, fastigiate, segments 
linear, apices cuneate, truncate. 

Very rare ; Cornwall. 

Miss B. D. Gregory, M.Se., permits me to quote her unpublished work, 
which has established the fact that the pustule, formerly referred to the 
genus Actinococciis Kiitz,, and believed to be parasitic on Oymnogongrus 
GriffithsicB Mart., is actually the tetrasporic nemathecium of the Gymno- 
gongrus. At present it is not possible to make any statement with regard 
to Actinococc'us peltce^ormis Sehm., which was formerly regarded as a 
parasite on Gymnogongnw norvegicus J. G. Agardh. 



Fig. 246. — Ahnfeltia pHcata Fries. A. Plant with pustules (X |); B. 
Portion of same ( X 2) ; C. Trans, sect, in region of pustule ( X 80) ; 
D. Margin of pustule with monospores ( X 600); E. single mono- 
spore ( X 1200). 
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0. AHNFELTIA Fries 

(After Nils Otto Ahnfelt, Swedish botanist.) 

Frond horny, subterete, dichotomous or irregularly branched, 
formed of a central core of densely packed elongated cells and a 
peripheral layer of closely packed small assimilative cells. 

A. plicata Fries {Qymnogongms plicatus Kiitz.). Lat. plicaHs, 
folded. — Fronds dark purple, almost black, horny, cylindrical, 
filiform, very irregularly branched, entangled ; branches di- 
trichotomous with lateral, often secund branches, axils obtuse, 
apices blunt. 

Very common ; widely distributed. 

Distinguishable from all other Florideaa by its extremely wiry, rigid 
substance. 

Recent work by Miss B. D. Gregory, M.Se. has shown that the pustule 
formerly attributed to Sterrocolax decipiens Schmitz and regarded as 
parasitic on Ahnfeltia plicata Fries is actually a part of the Ahnfeltia 
thallus. The pustule bears monospores, of which the exact nature is still 
obscure. 


7. COLAOOLEPIS Schmitz 

(Gr. holalcs, a parasite, and lepis, a scale.) 

Thallus forming a minute tubercle on the host plant, para- 
sitic. Tetrasp. in chains, cruciate, sometimes undivided. 

C. incrastans Schmitz. — Parasitic on the fronds of Phyllo^ 
pliora epiphyUa, probably to be found wherever the host occurs. 

8. CALLOPHYLLIS Kiitz. 

(Gr. hallos, beauty, and phullon, a leaf.) 

Thallus membranaceous, flattened, dichotomous or palmate ; 
mid-rib absent, consisting internally of large cells interspersed 
with small ones, the whole bounded by a layer of short monili- 
form filaments, perpendicular to the surface. Cystoc. in the 
margin of the frond ; tetrasp, cruciate, in a superficial layer. 

Key. 

Apices sub-erenato C. flahellata. 

•Apices obtuse C. lacmiata. 

C. laciniata K.uiz. {Ehodymenia laciniata Grev.). Lat. 
laciniatus, in small divisions. —Frond thickish, sub-cartilaginous, 
opaque, bright red, stipitate, more or less palmate, cleft into 
numerous, broad, wedge-shaped segments, again divided in a 
sub-dichotomous manner, apices obtuse ; when in fruit margin 
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curled and fringed with minute proliferations in which the eystoc. 
are formed ; mid-rib absent. 

On rocks and stones and on Laminaria^ within the 

tide-marks. Not uncommon ; widely distributed. 



D. Carp osp ores (X 300); E. Margin of frond with tetraspoi’angia 
( X 300) ; F. Portion of same, surface view ( X 300). 

C. flaTbellata Crouan. Lat. flahellum, n. Ibh . — Frond stipitate, 
orbicular, attenuate at the base, diehotomous or sub-palmate, 
apices sub-crenate. Cystoc. in marginal proliferations as in 
(7. laciniata ; tetrasp. on the upper part of the frond. 



Callocolax 

416 Bhodophyce^e Callymenia 

On rocks near river mouths. Very rare ; Cornwall, Co. 
Clare. 

9. CALLOCOLAX Schmitz 
(Gr. JcaUoSy beauty, and Icolaks, a parasite.) 

Parasitic, situated on the edge or the surface of the frond of 
the host, bearing cystoc. or tetrasp. similar to those of the host. 
Occurring solitary or in groups, irregular in shape, simple, lobed 
or palmate, lower portion penetrating tissue of the host. 

0. neglectus Schmitz. — Fronds minute, solitary or gregarious, 
parasitic on Gallophyllis laciniata, situated on the edge or surface 
of the frond, bilobed, palmate or irregular, 2-4 mm. high, about 



Fig. 24:%. ■^Callocolax neglectus Schmitz. A. Colonies on CaMophyllis 
laciniata {X 1); B. Single cystocarjDic thallus (x 40); C. Trans, 
sect, of tetrasporic thallus ( X 300). 


as long as broad. Tetrasp. cruciate, 18-20 diam. ; cystoc. like 
those of Gallophyllis, large, occupying almost the entire frond, 
■which then assumes a nearly globular shape ; antherid. unknown. 

Probably not uncommon where the host plant occurs. 

10. CALLYMENIA J. G. Agardh 
(Gr. hallos, beauty, and humen, a membrane.) 

Thallus expanded, mid-rib absent, membranaceous, formed 
internally of three layers : an inner layer of interweaving elon- 
gated filaments, bounded on each side by a layer of angular 
cells, followed by a dense layer of minute assimilative cells. 


Gioartikaoe.^ 
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Calhjmenia 

Cystoc. sunk in the thallns, forming swollen spots ; tetrasp. on 
separate plants, scattered. 


Key. 

Stipe 2-15 mm. long, thallus I~5 cm. broad C, micwphylla. 

Stipe 0*75-1*25 cm. long, thallus 2*5-20 cm. or 

more broad C. reniforniis. 


reniformis J. G. Agardh. Lat. fe7i€s, kidneys, and forma, 
shape. — Stipitate, stipe cylindrical, 0-70~l*25 cm. long, suddenly 
expanding into a roundish, sub-simple or irregularly cleft, some- 
what lobed frond, membranaceous, blood-red, simple or pro- 
ducing at the margin secondary fronds resembling the primary 
one in form and substance, varying in breadth from 2'5“20 or 
even 35 cm. Tetrasp. minute, among the surface cells. 

In deep shady pools, at extreme low-water mark. Rare ; 
widely distributed. 



var. undulata J. 6. Agardh. — Frond ovate, rotund, sessile 
and reniform at the base ; margin wide and undulate, entire or 
slightly lobed. Very rare ; S.W. England. 

var. Ferrarii J. G. Agardh. — More slender than the type, 
attenuate at the base into a well-defined stipe ; margin sub- 
laciniate, proliferated into obovate lobes. Rare ; Devon, 
Orkneys and Channel Islands. 

2. C. microphylla J. G. Agardh {MereditMa microphylla 
J. G. Agardh). Gr. mihros, small, and a leaf . — Thallus 

dark red when young, purple when old, membranaceous, stipitate, 
1*0 cm. high ; stipe cylindrical, simple or branched, 2-15 mm. 

2e 
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long, 1-2 mm, thick ; leafy expansion simple, roundish, egg- 
shaped or obliquely cordate, 1-3 cm. long, with smooth or 
irregular edge, frequently proliferated. Cystoc. about 1 mm. 
broad. 

Very rare ; S. England and Carnarvon. 

Family II.— RHODOPHYLLIDACEiE 

Growth by an apical cell ; carpogonial branch and auxiliary 
organ united to a procarp ; auxiliary cell formed from a uni- 
nucleate vegetative cell in the inner cortex ; cystoc. without 
ostiole ; tetrasporang. zonate. 

1. CYSTOCLONIUM Kutz. 

(€h‘, kustw, a bladder, and Mon, a small branch.) 

Fronds succulent, terete, cartilaginous, decompoundiy 
branched, composed of three cell-layers : an innermost core 
of loosely interwoven filaments formed of elongated cells, sur- 
rounded by a zone of large rounded cells, and a peripheral layer 
of small closely packed assimilative cells. Antherid. in spots on 
the upper part of the fronds, among unchanged cortical cells ; 
cystoc. immersed in the frond, usually prominent on one side, 
with a single ostiole ; tetrasp. zonate, scattered in the outer 
layer. 

C. purpureum Batt. (Cystodonmm pur^yurascefis Kiitz.). — 
Fronds dull purplish pink, cylindrical, 15-60 cm. long, terete, 
somewhat attenuate at base and apex, excessively and irregularly 
branched, bushy, soft; branches alternate, elongate, densely 
clothed with alternately decompound branchlets attenuate at 
base and apex. Cystoc. numerous, large, forming nodose 
swelHngs in the branches. 

On rocks and stones within the tide-marks. Common ; 
widely distributed. 

Rimtting an aromatic odour, rather suggestive of Allium, after having 
been gathered a short time. 

var. cirrhosa J. G. Agardh.— The branches drawn out into 
elongated twisting tendrils. Rather rare ; S. England, Berwick 
and Dublin. 

2. CATENELLA Grev. 

(IM), catena, a chain.) 

Frond dull purple, membranaceous, filiform, constricted at 
intervals ; axis composed of a lax network of anastomosing 
longitudinal filaments, the periphery formed of densely compacted 
dichotomous, moniliform filaments at right angles to the surface. 
Cystoc. elongated, sessile on the branches with a terminal ostiole ; 
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aiitherid. on swollen branclilets, formed from the surface cells ; 
tetrasp. on separate plants, zonate, formeii in the peripheral 
cells. 



Fig. 250.— Cystoclonium piirpurenm Batt. A. Plant (x |); B. Trans, 
sect, of same with tetraspores ( X 180) ; C. Trans, sect, of thallns 
with antheridia ( x 380) ; D. Trans, sect, of cystocarp ( x 30). 

C. repens Batt. (CV/eneto Grev.). Lat. repens , 

creeping. — Fronds arising from a mass of creeping fi!)res, 
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irregularly branched, resembling O^Mntia in general form, about 
3 cm. high, patches 5 or more cm. diam. ; frond constricted at 
intervals into a string of oblong or lanceolate segments. 

Not uncommon on the rocky shores of the British Islands, 
fruiting in protected places. 

Distinguishable from a small plant of Chylodadia articulata by its 
more pur]:>lc colour, wide angle of divergence of the branches and oblong 
or lanceolate segments, in addition to the difference in internal structure. 



Fig. 251. — Catenella repens Batt. A. Tetrasporic plant ( x 6) ; B. Portion 
of the same { x 33) ; C. Section of the same { x 100) ; D. antheridial 
plant ( X 6) ; E. Trans, sect, of same ( x 300) ; F. Cystocarpic plant 
( X 6) ; G. >Seetion of the same ( x 60), 
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3. EUTHORA J, G. Agardli 
(Gr. eu, well, and thore^ sperm.) 

Frond membranaceous, flat, sub-dicliotomoiisly pinnate, 
interior consisting of large, elongated, angular cells, bounded 










O n ^ ^ 










Q QQ©^ 







J 

Fig. 252.-~-Wuthora cristata J, G. Agardh, A. Hant ( X f) ; B. Portion of 
tho same witli tetrasporang. ( X 10) ; C, Apices of tetrasporic x^iant 
( X 33) ; B, Surface view of 4:>ortion of the same with tetrasporang. 
( X 300) ; E. Transverse section through thallus showing tetrasporang. 
( X 300) ; F. Single tetrasporang. ( X 6001. 
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by a zone of small assimilative cells. Cystoc, on the margin of 

the frond, spherical, sessile ; tetrasp. irregularly zonate or 
obliquely cruciate. 

^ E. cristata J. G. Agardh {Rhodymenia cristata Grev.). Lat. 
mstatus, crested.—Frond brilliant crimson-lake, soft, fan-shaped 
the segments dilated upwards, repeatedly divided, from 1-75 to 
-•o cm. high (rarely more in British specimens) ; lesser divisions 
alternate, linear, laciniate at the apices, margin often fimbriate, 
l/ystoc. scattered; tetrasp. on separate individuals, crowded 
near the tips of the branches. 

On the stipes and attachment organs of Laminaria,, in deep 
s£tland\slLdr^ ’ Northumberland, Scotland, Orkney and 

4. RHODOPHYLLIS Kiitz. 

(Or. rliodon, a rose, and pJiuUis, foliage.) 

Frond membranaceous, dichotomous with proliferous or 
pmnatifid margin ; formed of an internal layer of large roundish 
or angular cells, bounded by a zone of small assimilative cells 
Cystoc. external, sub-spherical, on the margin of the frond or 
on lateral processes ; tetrasp. zonate, immersed in the cortex 
01 the frond or of the marginal processes. 

Differing from Rhodymenia in the zonate division of the tetrasuoranir 

Key, 

Tetrasix^on lateral processes on the margin of the 
Tetrasp. embedded in the frond 


H, (zppendicula£a, 
H, bifida, 

R. bffida Kiitz. (Rhodymenia bifida Grev.). Lat. biiidn^ 
mded into two parts. — Frond clear rose-red, 2-10 cm high’ 
SSf Thfn°^?®r diehotomously divided from the ba^se,’ 

membranaceous ; segments linear or 
mimifp obtuse, margm entire and plane, or fringed with 

CvXo lengthening into leafy prolongations, 

on the fro 1 1 *be margin, rarely scattered 

the froS ^ s^ments of 

s. ^ 

‘liXZnSSj;”"'”” " “ 

cil^ Hfrv?‘^“^T*^+ (Rhodymenia bifida, var. 

lata Harv.). Lat. appendicula, small appendage.— Fronds 
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brownish red, opaque, 2-5 cm. long, narrow, mucli divided ; 
lower segments cimeate, iipper segments linear ; margins fringetl 



Fig. 253. — Rhodophyllia bifida Klitz. A. Plant bearing marginal eysto- 
carps ( X I) ; B. Longit. sect, through cystoearj3 ( x 60) ; G. tetra- 
sporic plant (X |) ; B. Surface view of apices showing tetrasporang. 
( X 30) ; E. Single tetrasporang. ( x 300). 

with leafy processes, often 2-5 mm. long. Cystoc. replacing 
marginal processes ; tetrasp, in the lateral processes. 

Rare; widely distributed. 

Family III.—CHOREOCOLACACE.1] 

Plants holoparasitic, without chlorophyll ; soma much 
reduced, consisting of a larger portion external to the host and a 
smaller portion consisting of much-branched haustorial fila- 
ments ramifying among the tissues of the host ; larger portion 
formed of branched filaments enclosed in a gelatinous membrane, 
forming a subspherical flattened cushion. Oarpogonial ramuli 
laterally inserted ; carposporophyte dorsiventral, arising frmn a 
true auxiliary cell. 

1 . CHOREOCOLAXReinsch 

(Gr. chorein, to penetrate, and fcola/us, a parasite.) 

Thallus parasitic , mi nute , forming a sub -h emispherieal 
cushion, attached by numerous rhizoids which penetrate the host ; 
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Glmreocolax 


structure cellular, cells in radial rows. Tetrasp. cruciate, im- 
mersed in the outer layers of the cortex ; plants dicecious 
antherid. lining the superficial layer of the thallus ; cystoc’ 
projecting or sub-convex, borne in the outer layers, opening by 
an apical ostiole. ^ 


Key. 

Cells of the pustule 2S—34fi by 2-5-4-5/i, parasitic on 

Polysiphonia * 

Cells of the pustule 33— 45/t by 13— 20/f., parasitic on 
Ceramimn 


C. PolysipJionim. 
C. tumidus. 


^ C. PolysiphonisB Heinsch. — Cushion whitish brown, variable 
in size, globose or hemispherical, regular or lobed ; endophytic 
cells 3*0-1 1/x broad, cells of the cushion 28-34/r by 2*5-4-5^. 



Fig. 234.-— CTorcocolaa; Polysiphomm Beinseh. A. Trans, sect of PohM 
■pUma with tetrasporic pustule of Chonoeolux ( x 60) • B *:Son 
of margin of same ( x 300); C. Trans, sect, of PolvkvhoniP^?^ 
o“*fx'?00rv (X 60) ; D. PorlofTmaTSn 

F.STp'ofcystka^s ^^^ cystoearpio pustule (x o!) ; 


Tetrasporang 45/r by 28/t, rarely 80;a by 15-20u. ; carnogonial 
ramulus consisting of three cells and a"^ trichogVAe ; SheS! 
ining the whole surface of the external soma in distinct tufts. 
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Fig, 255.~-~HarveyeUa mirahilis Sclimitz <& B-einke. A. Portion of 
Rhodomela suhfusca with Harvey ella {a) ( x f) ; B. Cystocarpic thalli 
( X 12) ; C. Trans, sect, of host with eystocarp of parasite ( x 40) ; 
I). Group of carpospores ( x 400) ; E. Antheridial thalli ( x 12) ; 
F. Portion of trans. sect, of same { x 400) ; G. Trans, sect, of tetra- 
sporic thallus ( x 45) ; H. Margin of thallus with tetrasporangia 
( X 420). 


420 EHODOPiiYCEiE OhoreoGolax 

In fronds of Polysiphonia fastigial^ Not uncommon; 
widely distributed. 

C. tumidus Reinsch. Lat. tiimkhis, swollen. -—Cells of tlie 
ciisMon 33“45jU- by 13“20]u.. 

Parasitic on Ceramium involufum. Berwick and Bute. 


2. HARVEYELLA Schmitz & Reinke 
(After W. H. Harvey, Irish algologist.) 

Thallus parasitic, forming a pustule on other alga3, branched 
filaments penetrating thallus of host. Cystoc. plano-convex, 
with shallow interior ; antherid. over whole surface of frond ; 
tetrasp. irregularly cruciate, peripheral. 

Distinguished from Uhoreocolax in that the thallus is composed of sub- 
diehotomously branched filaments instead of cells arranged in fairly 
distinct rows and from Holnisella by the fact that an auxiliary cell is cut 
off from the subtending cell of the proearp. after fertilisation, while the 
carposporophyte consists of a layer of free elongated filaments without 
further secondary connections with the thallus cells. 

H. mirabilis Schmitz & Reinke. Lat. mirahilis, wonderful. — 
Cushion more or less hemispherical, up to 2 mm. diam., often 
white when fresh, sometimes brownish ; external vsoma sur- 
rounded by a thin membrane. Haustorial ramifications very 
largely developed between and in the cells of the host. Vegeta- 
tive cells 27-40/x by 9-11/x.. Carposp. ellipsoid, 17/x by 13/x ; 
tetras]3orang. obovoid, 25--45/i by 17--20ja. 

Parasitic on Rhodomela subfusca. Not uncommon; widely 
distributed. 

3. HOLMSELLA Sturch 
(After E. M. Holmes, British algologist.) 

Plants closely resembling Harmyella in habit, external 
morphology and somatic details, differing markedly in the 
development of the cystoc. ; auxiliary cell not formed from 
the subtending cell of the carpogonial ramulus ; carposporophyte 
consisting of a more or less horizontal layer of long filaments 
uniting by secondary connections with every cell of the vegetative 
thallus immediately beneath it, 

H. pachyderma Sturch [Harmyella ^acliyderma Batt.). Gr. 
pachudermos, thick-skinned.— EndojDhytic cells 16~23/x in diam. ; 
cells of the pustule 5%5~8*b/r diam. 

Parasitic on Gracilaria confervoides. Rare ; Devon and 
Hants. 
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Big. 256. — Bolmaelia Sturcli.* A. Plants {a) growing on 

Qrmilaria confermides ; B. IToniig j)lant (a) (shaded) growing among 
cells of host ; C, Antheridia and siJermatia (») ; 1). Part of mature 
eystocarp. with carpospores {a) ; E. Development of totra- 
sporangia (a), (All after Starch* ) 

* Choreocolax and Harvey ellat have 4-celied carpogonial rarriuli and 
an auxiliary cell cut off after fertilisation from the subtending cell of the 
carpogonial branch, appear to be very closely allied to the Ceramiales, 
while Holnisella, with its 2 -celled carpogonial ramulus and an auxiliary 
cell quite remote from the subtending cell, seems fundamentally distinct 
and possibly should not be included in the same family. The classification 
adopted is the one given by Sturch (Ami. Bot. XL. 602 (1926)), to wdiorn 1 
am indebted for further unpublished details of an emended classification. 
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Order VI— EHODYMENIALES 

Life-histories varying considerably within the group ; 
auxiliary cell formed before fertilisation ; procarp present. 

Family L—SPHJ2ROTO^ 

Gonimoblast usually a hemispherical mass, immersed in the 
thallus, borne on a thickened placenta ; ostiole usually present, 
spores isolated or in chains. The development of the cystoc. 
is not constant in the family. 

1. SPHffiROCOCCUSStackh, 

(Gr. sphaira, a sphere, and IcoJckos, a berry.) 

Thallus compressed, cartilaginous, two-edged, linear, branching 
distichous ; branches fringed with tiny proliferations, composed 
of a central plate of small cells running from edge to edge, with a 
monosiphonous axis, thickened in the centre, bounded on each 
side by a band of larger angular cells, diminishing in size towards 



Fig. 257 . — Sphmrococous coronopifoUus C. A. Agardh. A. Portion of 
thalius ( X I) ; B, Apices of thallus with marginal cystocarps ( x 10) ; 
C. Longit. sect, of cystocarp. ( X CC) ; D. Trans, sect, of thallus witli 
antheridia ( X 400). 
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the periphery, followed by a layer of small moniform cells in 
parallel rows at right angles to the surface. Gystoc. spherical, 
or nearly so, embedded in the ramuli ; tetrasp. zonate, formed in 
the cortical layer. 

S. coronopifolius 0. A. Agardh. Lat. coronopus, wart-cress 
(Senebiera coronopus Poir.), and folium, a leaf.-— Frond fine 
scarlet-pink, dark in the main branches, 15-30 cm. or more long, 
much branched, distichous ; main axes compressed, thickened 
and two-edged below, becoming thinner and flatter in their upper 
parts, irregularly divided, alternate or sub-dichotomous, fan- 
shaped, multifid, ending in acute branchlets, the whole fringed 
with short fringe-like proliferations in which the cystoc. are 
borne. Cystoc. spherical, embedded in the proliferations below 
the apex. 

Not uncommon ; S. England, S. and W, Ireland, and the 
Channel Islands ; very rare elsewhere. 

Under a pocket lens the thallus appears to be traversed by a midrib, 
connected with the margin by oblique lateral veins. 

2. GRACILARIA Grev. 

(Lat. gracilis, slender.) 

Frond filiform, compressed or flattened, cartilaginous, horny 
when dry, dichotomous or irregularly decompound, composed 
of an inner core of large angular cells becoming smaller centri- 
fugally, bounded by a zone of small assimilative cells, arranged 
more or less in chains at right angles to the surface. Cystoc. 
external, sessile, spherical or conical, with a large placenta from 
which the sporogenoiis filaments radiate; antherid, in small 
cavities in the cortex or superficial ; tetrasp. cruciate, borne in 


the cortical layer. 

Key. 

1. Frond brittle, flattened or compressed, rarely quite 

cylindrical 2. 

Frond hard and tenacious, cylindrical G. confenmdes (1). 

2. Dull purple, greenish on exposure ; usually a 

flattened thallus G. muUipartita ( 3 ) . 

Dull red ; somewhat compressed but not a flattened 

thallus G. compresam { 2 ) . 


1. G. confervoides Grev. {G, dura Tellam, non C. A. Agardh). 
Lat. conferva, filamentous alga, and Gr. eidos, like.— Fronds pale 
or deep purple-red, becoming greenish, cartilaginous, horny when 
dry, single or in groups, 7-5-50 cm. long, attached by a small 
disc and numerous rhizoidal filaments, cylindrical, gradually 
tapering at the apex, very irregularly branched ; sometimes 
divided near the base into a few long, almost simple, naked 
branches, sometimes more or less dichotomous with many lateral 
branches and short ramuli, all attenuate at the apices. Cystoc. 
large, sessile, roundish or ovate, elongated near the ostiole ; 
tetrasp. embedded in the surface cells of the branches. 
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Fig. 258 . — Gracilaria confervoides Grev. A. Plant ( x |) ; B. Section of 
thallns with antheridia ( x 180) ; C. Section of thallus with tetra- 
sporangia ( X 180) ; I). Trans, sect, of thallns with cystoearp ( x 20) ; 
B. Portion of frond with cystocarps { X 2). 
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On rocks and stones near low water and at greater depth. 
Not uncommon ; widely distributed. 

var. procerrima Turn. — Branches very long, generally simple 
and almost naked. Devon, Dorset, Anglesea and Bute. 

var. gracilis Turn. [Fucus gracilis Stackh., Gracilaria divergens 
Holm. & Batt.).— Frond filiform, cystocarps lateral near the 
apices. Bare ; Devon and Sussex. 

2. G. compressa Grev. — Fronds transparent, dull red, brittle, 
tender and succulent, attached by a small disc, in tufts 15-30 cm. 
long, much branched; branches sub-compressed, sometimes 
nearly distichous, alternate or sub-dichotomous, rarely opposite, 
simple or forked, elongated, sometimes much attenuate, ending 
in an acute point. Cystoc. large and prominent, obtusely conical, 
sessile on the branches ; antherid. forming small spots on the 
upper branches ; tetrasp. embedded in the surface cells, 
irregularly dispersed, roundish. 

Attached to Corallines in deep water. Very rare ; S. England 
and the Channel Islands. 

3. G. multipartita J. G. Agardh. Lat. muUipartitus, much 
divided.— Frond dull purple, greenish with exposure, thick, 
cartilaginous, and very brittle, 10-30 cm. long, flat, cleft almost 
to the base, irregularly dichotomous, vaguely divided or pahnate, 
sometimes having the lesser segments secund, often margined 
with horizontal proliferations ; branches linear- wedge-shaped, 
apices acute. Cystoc. large, conical, depressed at the apex, very 
prominent and abundantly dispersed over the frond ; tetrasp. 
scattered over the frond. 

On rocks and stones in muddy estuarine localities, near low- 
water mark and at greater depth. Very rare ; Cornwall and 
Devon. 

3. CALLIBLEPHARIS Kiitz. 


(Gr. hallos, beauty, and blepJiaris, eyelash.) 

Thallus flat, margins, and sometimes surface, bearing 
numerous simple or branched proliferations, giving a fringed 
appearance ; thallus formed of large elongated cells, bounded 
on the outside with a layer of small, closely-packed assimilative 
cells. Cystoc. on the proliferations, subspherical ; tetrasp, 
zonate, in the marginal proliferations or dispersed in cloudy 
patches on the frond. 

Key. 


Plant reaching perfection in winter, tetrasp. borne 

in the frond ...i........ 

Plant reaching perfection in summer, tetrasp. borne 
in the marginal proliferations 


C, ciliata. 

C. lanceolata. 


C. ciliata Kiitz. (Rhodymenia ciliata Gv^y.). Lat. cilium, eye- 
lash. — Fronds purplish red, sub -cartilaginous, attached by a 
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group of branching rhizoidal filaments, 15-30 cm. long, 
thick, stipitate, expanded above into a lanceolate or forked 
thallus, irregularly pinnate with lanceolate or bifid segments 
attenuate at the base ; margin, and often the thallus too, clothed 
with numerous fringe-like proliferations in which the cystoc. are 
embedded. Tetrasp. in patches dispersed over the frond. 

On rocks in pools near low- water mark and at greater depth. 
Often occurring in quantity early in the year, washed up after 
storms. Not uncommon; S. England and S. and W. Ireland 
and Channel Islands ; rare in Scotland. 

var. angusta Holm. & Batt. — Essex and Kent. 

C. lanceolata Batt. {Rhodymenia jubata Grev.). Lat. laiiceola, 
a small lance. — Fronds dull red, cartilaginous but flaccid, tufted, 
attached by a group of branching rhizoidal filaments, variable 
in form, stipitate below, becoming broader above, expanding 
into flat, linear-lanceolate, very narrow, simple or forked fronds, 
pinnately branched, much drawn out at the apices and clothed 
on the margins, and sometimes the frond too, with fringe-like 
proHferations, which are often much elongated and entwined 
round other algae. Occasionally the frond is almost cylindrical, 
the branches spreading and clothed with spine-like proliferations. 
Cystoc. spherical, lateral, sessile on the proliferations ; tetrasp. 
in the cilia. 

On rocky bottoms of tide pools chiefly near low- water 
mark, also on the attachment organs of Laminaria ; mature 
in summer. Not uncommon ; S. England, the Channel Islands, 
and S. and W. Ireland. 

Family II.—RHODYMENIACEHl] 

Thallus growth by a cluster of apical cells ; union of the 
auxiliary organ and carpogonial branch forms a procarp. 

1 . RHODYMENIA J. G. Agardh 
(From rJiodo7i, a rose, and humen, a membrane.) 

Fronds flat, membranaceous, dichotomous or palmate, 
formed of an internal layer of oval or angular cells, bounded by a 
layer of small close-packed assimilative cells, sometimes super- 
posed. Cystoc. hemispherical, external, sessile on the thallus 
or on marginal proliferations ; antherid. in patches on both sides 
of the frond ; tetrasp. cruciate, in the assimilative layer of the 
thallus. 


Key, 

1. Frond sessile ,r ^ R^ corallicola (2). 

Frond attenuate below or stipitate 2, 

2 F 
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2. EYonds 10-40 cm. long, often isolated, attenuate 

below blit not stipitate, often proliferous ......... M. yalmata (3). 

Fronds 4-10 cm, long, often in tufts, stipitate, 
attached by rhizoidal filaments, rarely proliferous K. Palmetta. 


1. E. Palmetta Grev. — Fronds pinkish red, membranaceous, 
somewhat rigid. Attached by a broad disc, often accompanied by 
rhizoidal filaments, tufted, -^10 cm. long, stipitate below, com- 
pressed above, expanding into a fan-shaped semicircular lamina, 
cuneate below, deeply and repeatedly cleft above into dicho- 
tomous patent segments, with rounded axils and obtuse apices ; 



B'ig. 2C0 . — Bhodymenia Palmetta Grev, A. Plant ( x |) ; B. Portion of 
tballus with antheridia ( x 12) ; C. Trans, sect, of same ( x 300) ; 
D. Thalhis with cystoearps ( x 12) ; E. Carpospores ( x 300) ; F. Por- 
tion of thalUis with tetra.spores (x 12) ; G. Trans, sect, of same 
( X 300). 
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margin entire, fiat and even. Oystoc. sessile, very convex, 
marginal or scattered, hemispherical ; tetrasp. forming red sori 
in the apices of the thalliis. 

On rocks near low- water mark and at greater depth, often 
on the stipes of Laminaria. Not uncommon ; S. England, the 
Channel Islands and S. and W. Ireland. 

var. bifida Turn. — Expanded into a sub-cuneiform thallus, 
generally simple or bifid. Not uncommon ; S. England. 

var. crassiuscula Turn. (f. latifoUa Crouan).— Stipe very 
small, frond linear, irregularly divided with multifid acute 
apices. Cornwall. 

var. flabelliformis Kiitz. — ThaUus reniform, lobes fan- 
shaped, apices rounded. Rather rare ; S. England and Co. Clare. 

var. divaricata Kiitz. ^ — Thallus cuneate at the base, dicho- 
tomous, segments all of equal length. S. England. 

var. ElisidB Chauv. {Rhodymenia nicceensis Holm., R. Palmetta, 
var. nicceensis C. A. Agardh).— Narrower than the type, 
branches attenuate at the base. Rare ; S. England. 

2. R. corallicola Ardiss. Lat. corallum, coral, and colare, to 
inhabit. — Frond sessile, dichotomous, fan-shaped ; segments 
divaricate, apices obtuse or emarginate, margins often proliferous. 
Cystoc. hemispherical, sessile on the margins or terminal seg- 
ments of the frond; tetrasp. in apical segments or marginal 
proliferations, forming rounded patches. 

Very rare ; Deal. 

3. R. pahnata Grev. Lat. palmatus, like the palm of the 
hand. — Thallus purphsh or reddish brown, leathery or mem- 
branaceous, 10-30 cm. long, attenuate below but not stipitate, 
attached by a disc, simple or dichotomously branched, often 
proliferous from the margins ; proliferations similar to the 
thallus, cuneate at the base, simple, lanceolate or obtuse at the 
apices or occasionally bifid ; very variable in form, sometimes 
broadly oval or wedge-shaped, sometimes cleft into a few seg- 
ments, sometimes divided into narrow ribbons. Cystoc. un- 
known; antherid. in patches on both sides of the thallus 
(February to June); tetrasp. half immersed in the frond, 
forming large cloudy patches. 

On rocks within the tide-marks and on stipes of the larger 
algse. Very common; widely distributed. 

This plant is the Dulse of the Scots and Dillisk of the Irish, used by 
the peasants after having been dried. It was eaten uncooked, and among 
the poorest peasants of the west coast of Ireland has been said to have 
been the only addition to potatoes in many of their meals. The mem- 
branaceous form of the plant, growing on mussel-shells between the tide- 
marks, was the most sought after. Duke was considered to have medicinal 
properties. 

var. marginifera Harv. — Frond oblong, subsimple, pro- 
liferous at the margin. Common ; Widely distributed. 
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var. samiensis Grev. — Frond laciniated, the segments narrow 
and snblinear. Not uncommon ; widely distributed. 

var. simplex J. G. Agardh.— Frond undivided, wedge-shaped. 
Common. 

var. sobolifera J. G. Agardh.— Frond stipitate, membranaceous, 
branches very narrow below, much divided, expanding upwards 
into wedge-shaped, jagged and laciniate lobes. Rather rare ; 
widely distributed. 



Fig. 2(S\.—Cordylecladia erecta J. G. Agardh. A. Cystocarpic plant ( x §) ; 
B. Portion of same ( x 12) ; C. Trans, sect, of cystocarps ( x 00) ; ID. 
Oarpospores ( X 300) ; E. Tetrasporic plant ( X f ) ; F. Portion of same 
(X 12) ; G. Trans, sect, of same ( x 60) ; H. Tetrasporangia ( x 300). 
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2. GORDYLECLADIA J. G. Agardh 

(Gr. a club, and a branch.) 

Fronds filiform, irregularly branched, somewhat cartilaginous, 
consisting of a medullary layer of oblong, longitudinal cells, 
bounded by a band of minute, roundish, subseriated, assimilative 
cells. Cystoc. sessile on the branches, subspherical ; tetrasp. 
immersed in the periphery of pod-like ramuli, oblong, cruciate. 

C. erecta J . G. Agardh {Gracilaria erecta Grev.).’ — Fronds more 
or less deep red, cartilaginous, somewhat rigid, attached by a thin 
spreading disc, numerous, 5-10 cm. high, cylindrical, filiform, 
erect, irregularly branched, sparingly dichotomous, or furnished 
with a few lateral branches ; branches mostly simple, long, naked, 
often fiexuous, tapering to a fine point. Cystoc. globose, very 
prominent, densely clustered, often near the tips of the branches ; 
tetrasp. immersed in the periphery of lanceolate, terminal, 
swollen ramuli, mostly in pairs, cruciate, oblong. 

On sand-covered rocks near low- water mark and in deeper 
water. Bare ; widely distributed. 

3. LOMENTARIA Lyngb. 

(Botan. Lat. lomentum, a pod with constricted joints.) 

Fronds filamentous, branching, hollow, with constricted 
nodes, formed of one or more layers of roundish or angular cells, 
and a few longitudinal filaments in the interior. Cystoc . external, 
sessile, with basal placenta; tetrasp. tetrahedral, in small 
cavities formed by the infolding of the cortex. 


Key, 

1. Branches constricted at intervals L, artlculata (1). 

Branches attenuate at base and apex, not con- 
stricted ... 2. 

2. Bamuli elliptical, obtuse at the apex, much con- 

stricted at the point of insertion i. rosm (3). 

Bamuli lanceolate, attenuate at base and apex ... L, clavellosa (2). 


1. L. articulata Lyngb. (Chylocladia articulata Grev.). Lat. 
articulus, a joint. —Fronds dull to bright red or crimson, glossy, 
transparent, iridescent in deep water, membranaceous, gelatinous 
within ; densely tufted, 15-25 cm. long, tubular, traversed by a 
few longitudinal filaments, constricted at intervals ; the lower- 
most joints cylindrical, the upper elliptical, those of the upper 
branchlets frequently moniliform ; branched from the base, 
primary branching dichotomous, secondary often opposite or 
somewhat pinnate, the ramuli frequently whorled round the 
nodes, particularly in the upper parts ; apices attenuate, fasti- 
giate. Cystoc. sessile, obtusely conical, scattered over the upper 
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articulations with an apical ostiole ; tetrasp. scattered through 
the frond. 

Between tide marks, attached to rocks and algse. Not un- 
common ; widely distributed. 



Fig. 2G2 . — LonierUaria articuloia Lyngfo. A. Hant in March { x I) ; 
B. X^lant in June with whorls of tetrasporic ramuli ( X 6) ; C. Tetra- 
sporang. (x200) ; D, Longit. sect, of cystocarj) with spores (after 
Kylin) ( x 150) ; E. Longit. sect, of thallus showing spermatia (after 
Kylin) ( x 1,350). 
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2. L. clavellosa Gaill. {Chrysymenia claveUosa Harv.). Lat. 
clava, a club.- — Fronds bright pinhy red, tender, 7*5-40 cm. long, 
usually with an undivided main axis, beset with lateral, patent, 
opposite , or alternate, generally distichous branches of various 
lengths, themselves also pinnated with a second, third or fourth 
series of branchlets, the whole being clothed with lanceolate 
ramuli ; branches and ramuli attenuate at base and apex ; 
branching variable in density, so that the main stem is either 
almost naked or the whole frond a matted ball. Cystoe. obtusely 
conical, with apical ostiole, sessile on the branches and ramuli ; 
tetrasp. scattered in the cortex of the branchlets and ramuli. 

On rocks and stones and on other algse near low- water mark 
and at greater depth. Not uncommon ; widely distributed. 

var. sedifolia Harv.— Ramuli between oblong and oval, 
crowded, undivided. Rather rare ; widely distributed. 

3. L. rosea Thur. {Chrysymenia rosea Harv.). — Frond com- 
pressed, hollow, triangular in outline, main divisions simple or 
once or twice forked, 3*75-7*5 cm. long, tapering at the base and 
apex, pinnate with simple or pinnate, opposite distichous branch- 
lets, much contracted at the base. Tetrasp. clustered in cavities 
in the cortical layer of the branches. 

On rocks and on other algae in deep water. Very rare ; S. 
England, Yorkshire and Northumberland.; 

var. orcadensis Harv. — Broader than the type. Very rare ; 
Orkney. 

4. CHAMPIA Lamour. 

(After L. A. Beschamps, French naturalist.) 

Fronds filamentous, branching, hollow, nodose, formed of 
one or more layers of roundish or angular cells with diaphragms 
at the nodes, traversed internally by a few longitudinal filaments ; 
cystocarps external, sessile, with basal placenta ; tetrasp. tetra- 
hedral, scattered in the cortex. 

C. parvula Harv . {Chylocladia ^arvula Hook . ) . Lat . parvu Ins , 
very small. — Fronds pinky or dull red, gelatinous and tender, 
7*5-10 cm. long, densely matted, forming bushy tufts, intricately 
branched, branches opposite, alternate or whorled, nodose, 
joints once or twice as long as broad, apices obtuse. Cystoe. 
scattered, sessile, ovoid with a well-defined ostiole ; tetrasp. 
scattered in the cortex. 

Epiphytic on the smaller algse, in tide-pools near low- water 
mark. Not uncommon; England and S.W, Scotland : com- 
mon ; Ireland and the Channel ^ 
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5. GHYLOCLADIA Grey. 

(6r. chulos, juice, and klados, a branch.) 

Thallus cylindrical, tubular (at least in the branches), con- 
stricted at regular intervals, divided into joints by internal 
diaphragms ; outer layer formed of small polygonal assimilative 
cells, central portion between the diaphragms traversed by a 
few longitu(Rnal filaments. Cystoc. spherical, sessile on the 
branches, without obvious ostiole ; antherid. borne in groups 
projecting from the surface of the thallus ; tetrasp.' tetrahedral, 
immersed in the smaller branches near their apices. 


Key. 

Attachment organ formed of rhizoidal branching 
filaments, from which a branched or unbranched 
naked stipe arises, several cm. long CJ. ovatus (2), 

Attachment organ a disc, branches and ramuli 
arising almost from the base or a cm. above ... 2. 

Thallus 5-30 cm. long, branches erect, principal 
branches opposite or verticillate, inserted at the 
constrictions C . hallforniis (1). 

Thallus 2-5 cm. long, branches often recurved, 
irregular, often procumbent, attached at intervals 
by rhizoidal discs C, refiexa (3). 


1. C. kaliformis Hook. Gr. halos, beautiful, and Lat. /orma, 
shape. — rrond pinkish or purple, often with a yellow tinge, 
especially when growing exposed to the light, gelatinous, 
membranaceous ; attached by minute disc, 15-30 or even 50 cm. 
long ; main axis simple, constricted at intervals of 1*75 or 2*5 cm., 
furnished at each constriction with a whorl of branches similar 
to the axis, which may themselves bear a second or third series 
clothed with moniliform ramuli ; general outline pyramidal, 
smallest above. Cystoc. globose, sessile on the branchlets ; 
tetrasp, in the ramuli. 

On rocks and stones between tide-marks, and in deeper water. 
Not uncommon; widely distributed. 

var, patens Harv. — Frond flexuous, much attenuate ; 
branches opposite, horizontal, flexuous; ramuli setaceous, 
opposite or alternate. Rather rare ; widely distributed. 

var. siluarrosa Harv.—Frond crisped and entangled, variously 
curved; branches densely whorled; branchlets numerous, whorled, 
squarrose or arching, slender. Rather rare ; S. England, Galway 
and Channel Islands. 

2. C. ovata Batt. {Chylodadia ovalis Lat. ovatus, 

egg-shaped. — Fronds brownish red, later becoming paler, carti- 
laginous in the stem, membranaceous and soft in the ramuli; 
attached by rhizoidal branching filaments, tufted, erect, 5-25 cm. 
long, cylindrical, of nearly equal diam. throughout, irregularly 
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diolxotomous or alternate, the lower half naked, the upper clothed 
with imbricated, crowded, obovate or oblong, obtuse, saccate 
ramuli; ramuli usually simple, composed of a single joint, 
tapering below, sometimes linear-oblong, composed of several 
joints and bearing a second set of ramuli. Cystoc. globose, 



Fig. 264 .— kaliformis Hook. A. Plant ( X 1) ,* B. Tip of 
antheridial thallus ( x 33) ; C. Trans, sect, of same ( x 300) ; 
B. Cystocarp ( x 60) ; E. Tip of tetrasporic thallus ( x 33). 

sessile on the sides of the ramuli ; tetrasp. tetrahedral, scattered 
through the surface cells of the ramuli, borne on separate plants. 

On rocks and stones within the tide-marks. Not uncommon ; 
widely distributed. 

var. subarticulata Batt, (Gastroclonium subarticulatum Kiitz,). 
—Segments oblong, less sharply constricted than the type. 
Very rare; Devon. 
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3. C. refliexa Lenorm. Lat. refiexus, bent back. — Frond 
dull purple, membranaceous, attached by an expanded fieshy 
disc and rhizoidal discs developed at intervals on procumbent 
filaments, 5-7*5 cm. long, branched irregularly from the base; 
lower branches cylindrical, scarcely constricted, slender, arched, 
zigzag, more or less procumbent ; upper branches springing 
from arched and procumbent ones, 2 or 3 from one point or 
solitary, generally unilateral, simple, spindle-shaped, monili- 
form, the joints becoming shorter to the tips ; ramuli few, short 
and mostly secund, patent or recurved, rarely bifid. Cystoc. 
spherical on the branches ; tetrasp. abundant, in the tips of the 
branches and ramuli. 

On rocks near low-water mark. Very rare ; S. England 
and Channel Islands. 


6. PLOCAMIUM Lyngb. 

(Gr. plohamos, a curl.) 

Fronds compressed, membranaceous, pinnately decom- 
pound, the pinnules alternately secund in twos, threes, fours or 
fives. Thallus composed of a central siphon, an inner layer of 
longitudinal oblong cells, bounded by a cortical layer of small, 
polygonal, assimilative cells. Cystoc. external, sessile or 
stipitate, with basal placenta ; tetrasp. zonate, borne in special 
stichidia. 

P. coccineum Lyngb. Lat. coccineus, scarlet, — Fronds fine 
clear red, cartilaginous, somewhat membranaceous, tufted 5-30 
cm. long, much branched and bushy, compressed or nearly fiat, 
two-edged, narrow, linear, irregularly divided ; main axes alter- 
nating or subdichotomously branched ; branches distichous, 
frequent, often secund, patent, bearing one or more sets of 
similar lesser branches ; ramuli subulate, acute, patent, fringing 
the edges of the branches, secund, 3 or 4 at one side, then 3 or 4 
at the other ; lowest of each set simple, rarely crenulate along 
its outer edge, the rest pectinate along their inner edge with 
subulate teeth, which may bear a second or third series. Cystoc. 
solitary, sessile on the edges of axes and branches ; tetrasp. 
in dichotomous or lanceolate stichidia, scattered along the edges 
of the upper branches. 

On rocks and the larger algae, generally below low-water 
mark. Very frequently washed up, especially after a storm. 
Common; widely distributed. n 

var. uncinatum C. A. Agardh. — Small, slender, flexuous, 
entangled and irregularly branched ; ramuli patent or recurved. 
Rare ; widely distributed. 
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Fig. 265 . — Plocamium coccineum Lyngb, A. Plant { X i) ; B. Trans, 
sect, of antheridial thallus { x 430) ; C. Portion of cystocarpic thallus 
(X 12) ; D. Trans, sect, of cystocarp (after Kylin) ,* E. Portion of 
tetrasporic thallns ( x 33) ; F. Tetrasporangium (x 300). 

GENERA OF DOUBTFUL AFFINITY 
PORPHYRODISCUS Batt. 

(Gr. porphuros. -pm^le, and disicos, a disc.) 

Fronds crnstaceons, forming smooth, firm, carthaginons, 
rounded expansions, closely adhering to the substratum by the 
entire under surface * cells of nearly equal size in all parts of the 
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frond, firmly united into a pseudoparencliymatous layer. Tetrasp. 
regularly zonate, formed in external, hemispherical or flat wart- 
like nemathecia. 

Distinguished from Hildenhrandia by the external nemathecia and 
Hcematocelis by the absence of paraphyses and the more prominent 
nemathecia. 

F. simulans Batt. — Fronds dark shining purplish red, roundish, 
about 2*5 cm. diam. and from 150-300/x thick ; cells small, about 
as long as broad, 4--6/>6 wide. Nemathecia hemispherical or flat, 


A 


B 


Fig 266 — PoTphyTodiscus s'h'tiulu'ns Batt. A. Trans, sect, of tetrasporic 
thallus ( X 120) ; B. Portion of the same ( x 600). 

from 160-300/r in breadth; tetrasp. slender, spindle-shaped, 
regularly zonate, 20-25p. by 5-8p.. i 

On rocks near low- water mark. Very rare; Northumberland. 

HZEIMATOCELIS J. G. Agardh 
(6r. haima, blood, and kelis, a spot.) 

Frond horizontally expanded, crustaceous, adnate to the 
substratum below, cells of the basal layers superposed in radial 
rows, in the upper parts occurring in vertical or obhque rows, 

forming a pseudoparenchymatous tissue. Tetrasporang. zonately 
divided, borne in superficial nemathecia, interspersed by closely 
packed adnate paraphyses. ^ 

H. rabens J. G. Agardh. {Hcematophloea Orouam Crouan, non 
J. g'. Agardh).— Lat. ntfeews, reddish.— Frond composed of 
squarish cells. Tetrasporang. ovate, elongated, nearly as long 




HcBTnatocelis 

Ehododermh 


Rhobophyceje 


as the parapbyses. Forming reddish or blackish red crusts on 
rocks and stones near low- water mark. 

Differing from Hildenhrandia rosea in its square cells and superficial 
nemathecia, the tetraspores of Hildenhrandia being produced in cavities 
sunk in the surface of the frond. 

Very rare ; Cornwall and Northumberland. 


Fig. ^--^Hcemaiooelis rubens J. O. Agardh. A, Thallus growing on root 
( X I) ; B. Trans, sect, through tetrasporie thallus ( x 60 } ; C. Por- 
tion of same ( x 400) ; D. Surface view of thallus showing tetra- 
sporangia ( x 400). 


RHODODERMIS Crouan 
(Fiom rhodon, rose, and derma, a sldn.) 

Frond membranaceous, horizontally expanded, smooth or 
with small protuberances, adnate to the substratum below ; 
consisting of 2 or more rows of brick-shaped parenchymatous 






Key. 

Tliallus cells broader than long, uniform thickness 

throughout the frond IL elegans, 

Thallus cells longer than broad, slightly smaller near 

the surface of the frond R, parasitica. 
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cells in the vegetative parts and erect groups of paraphyses in 
the reproductive regions. Tetrasporang. in sori on the upper 
surface, oval or roundish, home on the multicellular basal layer, 
interspersed with erect paraphyses ; tetrasp. cruciate. 


R. elegans Crouan. — Frond red, encrusting, irregular in shape, 
consisting of 2 rows of parenchymatous cells from which erect 
paraphyses arise in the reproductive regions ; thallus cells 
broader than long, of uniform thickness throughout. Tetra- 
sporang. oval, borne in sori on the surface of the frond. 

Rare ; Cornwall and Devon. 

var. polystromatica Batt. — Fronds roundish or indefinite in 
outline, from 1-75-30 cm. diam. composed of several cell-layers. 
Forming very thin crusts on rocks near low-water mark. Rare *, 
Northumberland and Southern England. 

E, parasitica Batt. — Fronds dark red, almost black, encrust- 
ing, roundish or irregular in outline, adnate to the host below ; 
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the surface of the frond. Tetrasporang. in sori among short, 
free, curved paraphyses. 

Encircling the stipes of Laminaria Gloustoni. Common ; 
Scotland, Northern England and Ireland. 

RHOBOPHYSEMA Batt. 

(Gr. rJiodon, a rose, and pJiusema, a little bubble.) 

Fronds gregarious, minute, dark red, hemispherical, globose 
or pear-shaped, sometimes more or less plicate-rugose, composed 
of a medullary stratum of large, roundish-angular, colourless 
cells, becoming smaller towards the periphery, and a cortical 
portion formed of a few layers of small, coloured, closely packed 
cells, each containing several small disc-shaped chromatophores. 
Tetrasporang. cruciate, borne in external convex sori, accom- 
panied by slender, rigid, falcate, few-celled paraphyses ; cystoc. 
and antherid. unknown. 

R. Georgii Batt. After Edward George, British collector. — 
Fronds purplish red, 100/r to 1 mm. diam., clustered in dense 



Fig. 269 . — lihodophysemu Georgii Batt. A. Colonies on Zoster a (X J); 
B. The same ( X 33) ; C. Longit. sect, of tetrasporic thallus ( x 60 ) ; 
D. Portion of same with tetrasporang. ( x 400). 

masses, more or less confluent, smooth, somewhat lubricous; 
cortical cells seen from above roundish polygonal, about 6/x diam. 
Sori 50-300fc broad ; tetrasp. oblong, sessile, 20“'36jL6 long. 
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14-18jL6 broad ; paraphyses 3-4 celled, somewhat clavate ; cells 
6“-9ja long, 3-4jLt broad. 

On Zostera, fringing the leaf -margins with a purplish red 
border. Very rare ; Cornwall, Devon and Dorset. 

ERYTHRODERMIS Batt. 

(Gr. eruthros, red, and derma, a skin.) 

Fronds membranaceous, horizontally expanded, orbicular or 
indefinite in outline, adhering closely to the substratum, mono- 
stromatic or composed of very few layers of polygonal cells 
arranged in dichotomous rows, flabellately radiating from several 
points ; plastids small, disc-shaped, several in each cell. Tetrasp. 
cruciate, arranged in monilfiorm, simple or forked filaments, 
packed together in external convex nemathecia ; antherid. and 
cystoc. unknown. 

E. AUeni Batt. After Dr. E. J. Allen of Plymouth Mar. Biol. 
Station. — Fronds 6-7 mm. diam. and about 15^6 thick ; cells 



Fig. 270 . — Erythrodermis AUeni Batters. A. Surface view of thallus 
( X 400) ; B. Trans, sect, of thallus ( X 400) ; C. Trans, sect, showing 
tetrasporangia ( X 400). 

6-12/x by 6-9/x; nemathecia slightly elevated, about 1 mm. 
diam.; nemathecial filaments simple or branched, each formed 
of 4-6 tetrasp., 9-12ja diam. . . i- £ 

On pieces of broken earthenware dredged from 4-6 fathoms of 
water. Very rare, obtained only by dredging ; Plymouth, 
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GLOSSARY 

Acuminate {acmmn, a point) *, having a gradually diminishing point. 

Abnate {adnascor, grow to), attached the whole length. 

Adpbesseb [ad, to ; pressus, kept under), lying flat for the whole length of 
the organ. 

Aib-blabber, inter-cellular space acting as a float. 

Anastomose (Gr. anastomosis, an opening from one sea into another', com- 
municating by cross- connexions. 

Anthebibium (Gr. antheros, flowering ; eidos), the male sex-organ. 

Appbesseb, adpressed. 

Abcuate {arcus, a bow), bent like a bow. 

Abticulation {articulus, a joint). Strictly, of the joint itself ; commonly, 
of the segment between successive joints. When a thallus consists 
of a chain of cells, each cell is called an articulation. 

Basipetal (basis, foundation ; peto, I seek), growth in the direction of the 
base. 

Bipinnate {hi, twice ; pinnatus, feathered), when both primary and 
secondary divisions are pinnate. 

Byssoid (Gr. bussos, fine flax), composed of fine threads. 

Caespitose {caespes, turf), tufted. 

Calcabeous {calx, chalk), containing carbonate of lime. 

Calyptba (Gr. kaluptra, a veil), the thickened membrane of the end cell 
(Myxophyceae). 

Oapillaby {capillus, a hair), slender, hair-like. 

Capitate {caput, a head), pin-headed. 

Cabpogonium {Oiv. harpos, fruit; gone, oflspring), the egg-cell in the 
Rhodophyceae, borne on a carpogonial branch. 

Cabtilaginous {caTtilagine^ls, gristly), hard, tough, and elastic. 

Cilia {cilium, eyelash), vibratory hairs by which zoospores and gametes 
move. 

Clavate {clava, a club), club-shaped. 

CoNCBPTACLB, a Superficial cavity opening outwards, within which 
reproductive ceils are borne. 

CoNSTBiCTEB, drawn together, contracted. 

CoBBATB, heart-shaped. 

CoBiACBOirs {corium, leather), leathery. 

CoBYMB (Gr. korumbos, a> cluster of berries), a fiat-topped cluster. 

Corymbose, arranged in corymbs. 

Cruciate, cross-shaped. 

Cbustaobous, hard and expanded, often brittle. 

CuNBATB (cw9t-ew5, a wedge), wedge-shaped. 

Cystocabp (Gr. kustis, cavity ; karpos, froit), a reproductive body in the 
Rhodophyceae bearing either tetraspores or earpospores, formed as 
a result of the fertilisation of the carpogonium. 

Decumbent, lying flat, but with summit ascending. 


* Derivations from Latin unless otherwise stated- 
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Dentate {dens, a tooth), toothed. 

Denticulate, minutely toothed. 

Dichotomous (Gr. dicha, in two; tomos, a cut), branched by repeated 
forkings. 

Dieeluent {diffluere, to flow in different directions), readily dissolving. 
Dioecious (Gr. di, two ; oikos, a house), unisexual, the male and female 
organs borne on different individuals. 

Distichous (Gr. distichos, of two rows), disposed in two vertical ranks. 
Divabicate (divaricatiis, spread asunder), extremely divergent. 

Epiphytic (Gr. epi, upon ; phuton, a plant), growing on another plant, 
but attached to the surface only. 

Falcate {falx, a sickle), sickle-shaped. 

Fasciculate {fasciculus, a little bundle), tufted. 

Fastigiate {fastigium, a gable), with parallel, clustered and erect 
branches. 

Filament {filum, a thread), a chain of cells, placed end to end. 

Filiform, thread-like. 

Flabellate {flahelhmi, a fan), fan-shaped. 

Flaccid, limp, flabby. 

Flexuous, bent alternately in opposite directions. 

Frond {frons, a leaf), the expanded thallus. 

Fusiform {fiisus, spindle), spindle-shaped, tapering at the extremities. 
Gelatinous {gelatus, congealed), jelly-like. 

Gonidium {gonos, ofl-spring), propagative-cell, asexually produced. 

Habit {habitus, appearance), the general form of a plant. 

Habitat {hahitatio, dwelling), the place of growth of a plant, its 
environment. 

Heterogeneous (Gr. heteros, other ; genos, kind), not uniform in kind. 
Homogeneous {Qx. homos, the same), of the same kind, uniform. 

Hyaline (Gr. hualinos, of glass), colourless or translucent. 

Imbricate {imbrex, a tile), overlapping, like the tiles on a roof. 
Inarticulate, not jointed, continuous. 

Internode, the space between two joints, an articulation. 

Iridescent (Gr. Iris, goddess of rainbow), showing rainbow-like colours. 
Lamellate {lamella, a thin scale), made of thin plates. 

Lamina {lamina, a thin plate), the expanded portion of a thallus. 
Lanceolate (?a»cco?ai?w, armed with a little lance), flat, broad in the 
middle and narrow at each end, like a lance. 

Linear {linea, a linen thread), narrow, several times longer than wide. 
Lobe (Gr. lohos, the lower part of the ear), a portion of a deeply cut frond. 
Membranaceous (membrana, a skin), thin and semi-transjiarent. 
Moniliform {moniUj a necklace), like beads on a string. 

Monoecious (Gr, monos, one ; oikos, house), the male and female organs 
borne on the same individual. 

Mucronate (wwero, sword-point), possessing a short, straight point. 
Nemathecium (Gr, wema, a thread; theke, a case), a wart-like projection 
bearing reproductive bodies. 

Node (nodw, knot), a joint. 

Ob-, used as a prefix, meaning inversely. 

Oblong, broadly linear.^ ^ ^ 

Orbicular (orfefew to, little disk), circular, round. 
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Ovate an egg), having the outline of the longitudinal section of a 

hen s egg. 

Ovoid, egg-shaped, solid. 

Palmate {palma, the palm of the hand), divided like the hand, into finger- 
like lobes. 

Papillate {papilla^ nipple), covered with wart-like protuberances or 
papillaa. 

Paranemata {Gt. para, beside ; nema, thread), paraphyses or sterile hairs. 

Paraphyses, paranemata. 

Parasitic (Gr. parasitos, one who lives at another’s expense), obtaining 
nourishment from another organism. 

Parietal {paries, the wall of a house), attached to a wall. 

Patent {patens, spreading), spreading. 

Pectinate [pecten, a comb), pinnatifid with narrow segments set close 
like the teeth of a comb. 

Pedicellate {pediculus, a small pot), stalked. 

Percdrrent (percurrens, running through), extending through the entire 
length. 

Perispore (Gr. peri, about ; spora, a seed), the spore membrane. 

Pinna {pinna, a feather), one of a series of opposite or alternate distichous 
branchlets. 

Pinnule {pinnula, a small feather), a secondary pinna. 

PiNNATED, furnished with distichous branchlets, arranged like the plumes 
of a feather. 

PiNNATiPiD {finder e, to split), deeply incised in a semi-pinnate manner. 

Placenta (a cake), the part to which the spores are attached. 

Proliferous {proles, offspring ; fero, I bear), bearing progeny as ofishoots. 

pROPAGULUM {propago, a layer, shoot), a reproductive portion of a frond 
which is not a spore. 

PuLViNATE {pulvinus, a pillow), cushion-shaped. 

Pyriform {pyrus, a pear), pear-shaped. 

Quaternate {quater, four times), arranged in fours. 

Racemose {racemus, a bunch of grapes), having racemes, here used to mean 
having stalked cytoearps along a branchlet. 

Ramulus (a little branch), a minute branch, usually, applied to the ultimate 
divisions of a branching frond. 

Reniporm {renes, the kidneys), kidney-shaped. 

Re'^iculate {reticulus, a Kttle net), netted like net- work. 

Revolute {revolvere, to roll back), rolled back from the margin or apex. 

Secund {secundus, following), arranged along one side only. 

Septum (a barrier), a partition. 

Serrated {serra, a saw), toothed like the edge of a saw. 

Sessile {sessilis, sitting), having no stalk. 

Setaceous (seta, a bristle), bristle-like. 

SiLiCLE {silicula, a little pod), a short siliqua, not much longer than wide. 

SiLicuLoSE, resembling a silicle. 

Sinuate {sinuare, to bend), with a deep, wavy margin. 

SoRUS (Gr. soros, a heap), a cluster of sporangia or other reproductive 
bodies. 

Spermatium (Gr. a seed), non-motile male cell. 

Sporangium (Gr. spora, a seed ; aggeion, a vessel), a sac in which spores 
are formed endogenuously. 
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Sbobe, a cell which eventually becomes free and is capable of development 
into a new individual. 

Stichidium (Gr. stichidion, a little row), special branch of the thallus 
bearing reproductive organs. 

Stipe (stipes, a trunk), the basal stalk-like portion of a thallus. 

Stipitate, having a stipe. 

Subulate (siibula, a shoemaker’s awl), awl-shaped. 

Terete (iJerea, rounded), round in section. 

Teen ATE (terni, three together), in threes. 

Tetrahedral (Gr. tetras, four) (of tetraspores), when only three of the 
spores can be seen in one view, 

Tetbasporangium, a -unicellular sporangium containing tetraspores. 

Tetraspore, a spore formed by the division of the spore mother- cell into 
four parts. 

Torulose (torus, a round, swelling protuberance), cylindric, with swellings 
at intervals. 

Trichotomous (Gr. tricMa, in three ; tome, a cutting), dividing continually 
in threes. 

Truncate (truncare, to shorten by cutting ofif), terminating abruptly as if 
broken off. 

Tubercle (iuherculum, a little swelling), a small excrescence. 

XJrceolate (urceolus, a small pitcher), shaped like a pitcher with a 
protruding mouth. 

V agin ate a sheath), sheathed. 

ViRGATE (virga, a rod), long and straight like a wand. 

Whorled, surrounding a branch, in a ring. 

ZoNATE (Gr. zone, a girdle) (of tetraspores), when the tetrasporangium is 
divided transversely by three parallel walls. 

Zoospore (Gr. zoon, an animal ; spora, a seed), asexual reproductive cell 
with power of movement by means of cilia. 
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abnorme Batt. (Gelidium var.), 263 
abnorme Grev. {Gelidium var,), 263 
abyssicola Rosenv. (Porphyra var. ), 
24:1 

abyssicola Kjellm. {Porphyra), 241 
acanthoiLottiin Carm. (Ceramium), 
403 

acanthophorus Kiitz (Ectocarpus), 
123 

aciculare Hauck (Halarachnion 
var.), 285 

acicularis Lamour. (Gigartina), 406 
Acinetospoba Born., 210 
Acboch^te Pringsh., 57 
Aorochjetixjm Nseg., 251 
Acrosobixjm Zanard., 323 
Admococcws Kiitz, 413 
aculeata Lamour. (Desmarestia), 
164, 165 

aculeatum Batt. (Gelidiimi), 263 
aculeatum Grev. {Gelidium var,), 
263 

acuta Good. <& Woodw. (Gigartina 
var,), 408 

adnata Naeg. (Gloeocystis), 56 
adhserens C. A. Agardh (Codium), 
104 

adhmrens J. G. Agardli {Cruoria), 291 
adherens Stromf. {Stragularia), 154 
adpHcitum Newton (Lithophyllum), 
306 

secidioides Sauv. (Myrionema), 151 
mcidioides Rosenv. {Ectocarpus), 151 
JEgagbopiea Kiitz., 87 
segagropila Griff. (Sphacelaria var.), 
190 

sequale Oltm, (Streblonema), 128 
iequalis Turn. (Chondms var.), 405 
aerea Kiitz. (Chsetomorpha), 92 
mreaDillw, {Conferva), %2 
aerugmea Thur, (Calothrix), 33 
aeruginea Gom. (Lyngbya var.), 23 
aBruginea Batt. (Microchaete), 42 
aestuarii Liebm. (Lyngbya), 23, 24 
affine {Calliihamnion), 379 
cbffiwis Cotton {Ascocyclus), 159 
affinis J. G. Agardh (Polysiphonia 
var.), 352 

affinis Moore {Polysiphonia), 352 


Agardhii Gom. (Lyngbya), 23 
agariciformis Fosl. (Lithothamnion 
var.), 310 

agariciformis Harv. {Melobesia), 310 
Aglaozonta Zanard., 199 
Ahnfeltia Fries, 414 
Alabia Grev., 206 
alata Lamour. {Delesseria), 318 
alata Ivylin (Membranoptera), 317, 
318 

albida Kiitz. (Cladophora), 86 
Alleni Batt. (Erythrodermis), 449 
alliaceu7n Tellam {Nitophyllum), 322 
ambiguum Gom. (Phormidium), 19 
amethystea Rosenv. (Pleurocapsa), 
10 

amethystea Kiitz. (Porphyra), 241 
amphibia C. A, Agardh (Oscilla- 
toria), 17 

amphibium Moore (Codium), 105 
amphibius Haw, {Ectocarpus), 120 
Amphithbix Born. & Flah,, 31 
amplissima Rosenv. (Porphyra 
var.), 241 

amplissimum Kjellm. {Diploder^na), 

241 

Anabjena Bory., 44 
Anacystis Menegh., 6 
ancepsHarv. & Ward. (Fucus), 217 
anguiformis Harv. {Microcoleus), 27 
angusta Holm. & Batt, (Callible- 
pharis var.), 433 
angusta Kiitz. (XJiva var.), 78 
angustifolia Kiitz. (Hypoglossum 
var.), 321 

angustifolius Turn. (Fucus var.), 
219 

angustifolius With. {Fucus), 219 
angustifrons Holm. & Batt. (Cut- 
leria var.), 198 

angustifrons Stackh. (Fucus var.), 
219 

angustior Batt. (Desmarestia var.), 
166 

angustissima QTifi, {Delesseria), 318 
angustissima Kylin (l^antoneura), 
318 

angustissima C- A. Agardh (Phyilo- 
phora var.), 410 
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Antithaivinion Naeg., 388 
Antithamnionella Lyle, 390 
Aphanocapsa Nfaeg., 3 
Aphanotheca Naeg,, 7 
Apoglossum Kylin, 319 
appendieiilata J. G. Agardh (Rhodo- 
phyllis), 422 

araclinoideum C. A. Agardh (Cera- 
mirnn var.), 397 

arachnoideas Reuike (Ectocarpas 
var.), 122 

arboreseens J. G. Agardh (Cera- 
niiain), 399 

arboreseens J. G. Agardh (Hypo- 
glossiun var,), 321 
^^380^^^^ (Callithamnion), 

arbaseala C. A. Agardh (Easya), 
356, 357 ^ 

arcta Kiitz. (Cladophora), 88 
arctica Rosenv. (Monostroma var.), 

ijp' n 


arctiuscala Katz. (Cladophora), 89 
arctas Kjellm. (Eetoearpas var.), 


arenioola Berk. {Conferva)], 93 
arenicola Newton (Rhizocloniam 
var.), 94 

arenicola Reinb. {Hhizoclonium), 93 
arenosa Carm. (Conferva), 93 
arenosam Katz. (Rhizocloniam), 93 
Areschoagii Batt. (Myriactis), 142 
Areschougii Croaan (ElacUstea), 142 
Areschougii {Fucua), 217 

armorica Haack (Cruoriella), 292 
Abthocladia Baby, 166 
articulata Grev. (Chylocladia), 437 
artiealata Lyngb. (Lomentaria), 
437, 438 ^ 

Ascocyclus Magn., 158 
Asoophyelxjh Staekh., 219 
“ Ash » IK 


asparagoides C. A, Agardh (Bonne- 
maisonia), 269, 270 
Asperococcaceje, 170 
Aspebococcxjs Lamoar., 170 
Asterocytis Gobi., 247 
atlantica Gom. (Symploca), 22 
atlanticam Cotton (Codiam var.) 
106 


atomaria J. G. Agardh (Taonia), 
213, 214 

atra Roth (Rivalaria), 38, 39 
Atractophora Croaan, 267 
atroparparea Croaan (Peyssom 
nelia), 296 

atro-purpurea Moore {Folyaiphonia), 


atro-rubescem Grev. {Polyaipjyonia), 


attenaata J. G. Agardh (Callitham- 
nion), 392, 393 

attenuata Harv. {Elachistea), 142 
attenaata Grev. (Striaria), 172, 173 
attenaatam Thar. (Gelidiam), 263 
attenuatUTn Hook. (Qelidimn var.) 

263 ^ 

aureola Kiitz. (Entero^norpha), 76 
aareolas Gobi (Capsosiphon), 75, 76 
aastralis Harv. (Rivalaria), 40 
aatamnale Gom. (Phormidiam), 20 

Bairdii Kackack (Platoma), 284 
Balani Born. <fe Elah. (Brachytri- 
ehia), 41, 42 

Balliana Harv. (Cladophora), 86 
haltica Kiitz. {Chcetomorpha), 92 
baltica Reinke (Gobia), 170 
baltica Batt. (Panctaria), 186 
baUicum Kiitz. (Desmotrichuyn), 186 
balticus Jack {Ascocyclus), 117 
balticus J. G. Agardh (Facas var.), 
219 ^ 

Bangia Lyngbye, 238 
Bangiacejs, 238 
Bangiales, 238 

bangoides Holm. & Batt. (Uro- 
spora), 95 

bangoides Harv. {Conferva), 95 
barbata C. A. Agardh (Griffithsia), 
368 

barbatum Holm. & Batt. {Antitham- 
nion), 363 

barbatam Born. (Spermothamnion), 
363 

Battersia Reinke, 191 
Battersianam Hamel (Acro- 
chsetiam), 253 

Battersii Born. (Eetoearpas), 117 
^^^®^sii Fosl. (Lithothamnion), 

Battersii Gom. (Plectonema), 25, 26 
Berkeleyana Batt. (Anabtena), 4*6 
Berkeleyana Thwaites {Sphmrozyga), 
46 

Harv. {Leathesia), 140 
^^j^keleyi Naeg. (Petrospongiam), 

Bertholdii Batt. (Erythrotriehia) 

Biasolettiana Menegh. (Rivalaria), 
38 

bifida Kiitz. (Rhodophyllis), 422, 
423 

bffida Tarn. (Rhodymenia var. ), 435 
bifida Grev. {Rhodymenia), 422 
Bifxjrcaria Staciih., 223 
Blastophysa Reinke, 61 
Blyttii Batt. (Monostroma var.), 74 
BlyUii "Wi%tr. {Monostroma), 74 ' 
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Bolbocoleon Pringsh., 59 
bomhycina Kjellm. (Acrosiphonia), 
90 

bombycina Batt. (Cladophora), 90 
Bonnemaisoni Kylin (Myrio- 
gramme), 322, 323 
Bofinemaisoni Grev. (Nitophyllum), 
322 

Bonnemaisonia C. a. Agardb, 269 
Bonnemaisoniss Batt. (Golaconema), 
250,251 

Boimemaisonii Crouan (Oscilla- 
toria), 16 

borealis Lemoine (Melobesia var.), 
301 

Bornetil^wok. [Balfsia), 154 
Bobnetia Thur., 370 
Borreri Harv. {Callithamnion), 374 
Borreri Naeg. (Pleonosporium), 374 
Boryana Berth. (Erythrotrichia), 
243 

Bostbychia Mont., 332 
botryocarpmn Griff. (Ceraminm), 
399 

brachiata Born. (Phloeospora), 187 
brachiata Batt. (Pilayella var.), 
124 

brachiatum J. G. Agardh (Calli- 
tiiamnion var.), 380 
hracMatum Harv. {CalUthamnion 
var.), 380 

hrachiatm JiSbrv, {Bctocarpm), 187 
Bbaghytbichia Zan., 41 
Brebneri Batt. (Rhodochorton), 375 
brevis Sauv. (Ectoearpns), 116 
brevis Kiitz. (Oscillatoria), 18 
Brodisei Harv. (Callithamnion), 379 
Brodiasi C. A. Agardh (Phyllophora), 
409 

Brodisei Grev. (Polysiphonia), 350 
Bbongotabteela Bory, 355 
Broomei Batt. (Anabsena), 46 
BA^omei Thur. {Bphmrozyga), 46 
Brownii Harv. (Cladophora), 87 
Bbyopsidace^, 97 
Bbyopsis Lamour., 97 
Buffhami Batt. (Gonimophyllum), 
326, 327 

Bxjeehamia Batt., 143 
Buffhamiana Batt. {Streblonema)i 
152 

Buffhamiana Batt. (Strepsithalia), 
152 

bulbosa Be la Pyl. (Saccorhiza), 205 
bullata (Laminaria var.), 204 
bullata Berk. (Rivularia), 40 
bullosa Le Jol. (Enteromorpha 
var.), 70 

bullosus Lamour. (Asperococcus), 
171, 172 


Bursa C. A. Agardh (Codium), 106 
byssoides Bory (Brongniartella), 
355, 356 

byssoides Arn. (Callithamnion), 377 
byssoides Grev, (Polysiphonia), 356 

Cahrerce Kiitz. (Carpomitm), 137 
cseruleseens J. G. Agardh (Chon- 
dria), 344 

csespitosa J. G. Agardh (Basya 
var.), 358 

cssspitosa Rosenv. (Ectocarpus 
var.), 115 

csBspitosa Born. & Flah. (Hyella), 
12, 13 

eaespitosa Lamour. (Laurencia), 339 
cwspitosum J. G. Agardh {Gelidium 
var.), 263 

caespitula Lyngb. (Sphacelaria), 190 
calcareum Aresch. (Lithothamnion), 
308, 309 

Calliblephabis Kiitz., 431 
Caelithamnion Lyngb., 376 
callithamnioides Foslie (Melobesia 
var.), 301 

callithamnioides Falk. (Melobesia), 

301 

Caeeocoeax Schmitz, 416 
Caeeophyeeis Kiitz., 414 
Caeeymenia j. G. Agardh, 416 
Caeosiphonea Crouan, 280 
Caeothbix C. A. Agardh, 32 
canaliculata Batt. (Enteromorpha), 
69 

canaliculata Bene. & Thur. (Pel- 
vetia), 221, 223 

canaliculatus lAxm. (Fucus), 223 
caperata Farlow (Laminaria var.), 
202 

capillacea Born. (Pterocladia), 265, 
266 

capillaceum Grev. (Gelidium var.), 
265 

capillaris Carm. (Gloiosiphonia), 
271, 272 

Capsosiphoe Gobi, 75 
Carmichaeliana Harv. (Polysi- 
pJwnia),B50 

j Oarmickaelii Ma,Tv. (Lyngbya), 56 
1 Varmichaelii Harv. (Sphoerozyga), 45 
carnea J. G. Agardh (Erythro- 
trichia), 242, 243 
Cabpomitba Kiitz., 137 
Carragheen IX 

Casparyi Holm. & Batt. (Rhizo- 
clonium var.), 94 
Casparyi Harv. (MizocZomuw), 94 
Castaghea Berb. & Sol., 146 
Catbheela Grev., 418 
OatthvimMsiXr^. (Dosya), 358 
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CERAMlACEiE, 360 
Ceramiales, 315 
cemrnicola Cliaiiv. {Bamjia), 242 
Ceramium Lyngb., 395’ 
ceranoides Linn. (Fucus), 217 
Ch^etangiace^, 260 
CHiETOMORPHA Klitz., 90 
Ch^tophorace^, 56 
Ch^topteris Klitz., 192 
Cham^siphopt a. Br., 13 
Cham.esiphonacb^, 8 
Champia Lamour., 439 
Characixjm a. Br., 52 
Chilionema Sauv., 157 
Chlorochytriem Cohn, 49 
CHLOROPHYCEiE X., 47 
cUorotica Kiitz. (Conferva), 91 
Chondria C. a. Agardh, 342 
Chondrus Staekh., 404 
Chond^'us crispus V. 

Chorda Staekh., 200 
Chordace.®, 200 

Chorda Aresch. (Elachistea var.), 
133 ^ 

Chord ARIA C. A. Agardh, 144 
^^ojdaria Aresch. (Dictyosiphon), 

OhordariCB Wollny (Dichosporan- 
gium), 128 

Chordaria Cotton (Streblonema), 
128 

Choreocodacace^, 423 
Choreocolax Keinsch, 423 
Chorbonema Schmitz 299 
CHROOCOCCAOEiE, 3 

Chroococcus Naeg., 3 
ehthonoplastes Thur. {Microeoleus), 

Chylocladia Grev., 441 
^^y^ocladia Batt. (Aerochatium), 

ciliaris Carm. (Bangia), 243 
ciliaris Batt. (Erythrotrichia), 243 
ciliaris Crouan (Porphyra), 243 
ciliata Ktitz, (Calliblepharis), 431, 432 
ciliata Grev. (Bliodymenia), 432 
ciliata Harv. (Rhodymenia var.), 422 
cniatnm Bucluz. (Ceramium), 402 
ciliifera Kiitz. (Cryptopleura var.), 
332 

circinatum J. G. Agardh (Cera- 
mium), 398 

circumscriptum Fosk (Olathro- 
rnorp}ium),Z\2 

circumscriptum StrOmfelt (Liiho- 
thamnion), 312 

cirrhosa J, G. Agardh (Cystoclo- 
nium var.), 418 

cirrhosa C. A. Agardh (Sphacelaria), 


Cladophora Kiitz., 80 

CDADOPHORACEyE, 80 

Cladostephaoe^, 194 
Cladostephus j. G. Agardh, 194 
clandestina Crouan (Elachistea), 115 
*^^^^^®stinus Sauv. (Ectocarpus), 

Classification IX 

clathrata J. G. Agardh (Entero- 
morpha), 68 

clavjeformis Harvey (Myriotrichia) 
174, 175 

J . G. Agardh (Monospora), 

clavata Farlow (Ralfsia), 154 
clavata Reinke (Ralfsia), 153 
clavata Crouan (Ralfsia), 154 
clavatum Grev. (Gelidium var.), 263 
clavatum Harv. (Myrionema), 154 
clavellosa Gaill. (Lomentaria), 439 
ckivellosa Harv. (CJirysymenia), 439 
elaviger Batt. (Gelidium), 263 
clavigerum Grev. (Gelidium varX 
263 

Cloustoni Edmondst. (Laminaria), 
203, 204 

coccinea C. A. Agardh (Dasya), 358 
^^244^^^ Bosenv. (Porphyropsis), 

coccineum Lyngb. (Ploeamium), 
443,444 

COOCOOONALES, 3 
CODIACEJS, 104 
CODIOLEM A. Br., 53 
CODIUM staekh., 104 
Cohnii Wright (Chlorochytrium), 51 
Beinke (Chhrocystis), 51 
: COLACOKEMA Batters, 250 
CODACOLEPIS Schmitz, 414, 415 
cofiabens Holm. & Batt. (XJrospora), 

collabens C. A. Agardh (Conferva), 95 
^^1^99^^ ^ Agardh (Zanardinia), 

Collection, Methods of, VI 
coliiculosum Fosl. (Lithothamnion), 
308 

Collinsii Farlow (Pha 2 osaccion), 183 
Coluhrina Thur. (Oscillatoria), 16 
comosa Klitz. (Cladophora var.), 82 
comosa Holm. & Batt. (Monospora 
var.), 372 

comosa J. G. Agardh (Polysiphonia 
var.), 347 

compacta Batt. (Corallina ^ar.), 313 
compacta Crouan (Corallina), 313 
compaetum Kjellm. (Lithotham- 
nion), 312 

eomplanata J. G. Agardh (Entero- 
morpha var. ), 70 ” 
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complanata Schmitz (Pterosi- 
phonia), 353 

complanata Harv. (Mytiphloca), 353 
compressa Grev. (Enteromorpha), 
70 

compressa Grev. (Gracilaria), 431 
compressa Fosl. (Lithopbyllum 
var.), 304 

compressa Fosl. (Lithothamnion 
var.), 308 

compressus Griff. (Asperococcus), 
172 

CoMPSOTHAMisnoN Schmitz, 384 
CoNCHOCELis Batt., 249 
confertiim Batt, (Gelidium var.), 263 
confertmn Grev. {Gelidium var.), 263 
confervicola C. A. Agardh (Calo- 
thrix), 32 

confervoides Le Jol. (Ectocarpus), 
119, 120 

confervoides Grev, (Gracilaria), 429 
confervoides Crouan {Hapaliddum), 
302 

confluens Batt. (Ectocarpus var.), 
118 

confluens Farlow (Rivularia var.), 38 
confluens Rosenv. (TJlvella), 65 
congesta Crouan (Ectocarpus var.), 
121 

congestus Crouan (Ectocarpus), 121 
congregata Klitz. (Cladophora), 90 
consociata Born. & Flah. (Calo- 
thrix), 33 

constricta J. G. Agardh (Entero- 
morpha var.), 70 

Contarenii Born. & Flah. (Calo- 
thrix), 33 

contorta Thur. (Castagnea), 147 
contorta Batt. (Tellamia), 63 
corallicola Ardiss. (Rhodymenia), 
435 

CoBALLiNA Lamouroux, 312 
corallina C. A. Agardh (Qriffithsia), 
366 

Cgballinace^, 297 
Coralline (Lithopbyllum var.), 306 
Corallinse Solms. (Melobesia), 302 
Corallinse Gom. (Oscillatoria), 16 
corallinoides Batt. (Griffithsia), 366 
coralloides Crouan (Lithothamnion), 
308 

CoBDYLEOLADiA J. G. Agardh, 437 
corium Gom. (Phormidium), 19, 20 
cornea Kiitz. (Cladophora), 88 
corneum Lamour. (Gelidium), 263 
corniculata Hauck (Corallina var.), 
315 

corniculata Lamour. (Jania), 315 
cornu-cervi Hauck (Goniotrichurn), 
246 


Cornucopise Kiitz. (Enteromorpha 
var.), 70 

Gomucopioe Carm. (Enteromorpha), 
75 

Cornucopise Batt. (Monostroma 
var.), 75 

coronata Nordst. (Vaucheria), 103 
coronopifolius C. A. Agardh (Sphae- 
rococcus), 428, 429 
coronopus Poir. (Senebiera), 429 
Corunnse Sauv. (Myrionema), 151 
corymbifera Kiitz. (Cladophora), 85 
corymbifera Crouan (Dasya), 356 
corymbiferum Batt. (Acrochsetium), 
255 

corymbiferum J. G. Agardh (Cera- 
mium var.), 401 

corymbosum Ljmgb. (Callitham- 
nion), 381 

corynarthra Kiitz. (Cladophora), 
88 

COBYNOPHLCEA KiitZ., 141 
COBYNOPHLCEACE^, 139 
Cosmetics, 278 

costata Batt. (Carpomitra), 137 
costatus Stackh. (Fucus), 137 
crassa Kiitz. (Chsetomorpha), 91 
crassinervia Batt. (Myriogramme 
var.), 322 

crassiuscula Turn. (Rhodymenia 
var.), 435 

crepidinum Thur. (Glceocapsa), 4 
crepidinum Farlow (Monostroma), 
73 

Cresswellii Harv. (Schizothrix), 29 
crinaie J, G. Agardh (Gelidium), 262 
crinale Auct. (Gelidium var*), 262 
crinita Batt, (Acinetospora var.), 
211 

crinita J. G. Agardh (Entero- 
morpha), 69 

crinita J. G. Agardh (Striaria var.), 
173 

crispa Holm. & Batt. (Bangia var.), 
238 

crispa Harv. (Corynophlcea), 141 
crispa Batt. (Erythrotrichia var.), 
243 

crispa Crouan (Hypoglossum var.), 
321 

crispa Meneghini (Prasiola), 79 
crispata Batt. (Dumontia var.), 275 
crispata Batt. (Punctaria), 186 
crispatum Harv. (Nitophyllura 
var.), 322 

crispatum Kiitz. (Phycolapathum), 
186 

crispum J. G. Agardh (Antitham- 
nion var. ), 390 

crispus Lyngb. (Chondrus), 404, 405 
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cristata Kiitz. (Cladophora var.), 82 
cristata J. G. Agardh (Euthora), 
421, 422 

cri&tatct Grev. {Ehodymenia), 422 
Crouani Tliur. (Ectocarpus), 119 
Crouani Chativ. (Conferva), 83 
Crouani Crouan (Hsematophloea), 
445 

Crouani J. G. Agardli (Hilden- 
brandia), 297 

Crouani Fosl. (Litliopliyllum), 304 
Crouani Thur. (Punctaria var.), 184 
Crouania J. G. Agardh, 392 
cruciatum Naeg. (Antithamnion), 
388, 389 

cruciatum C. A. Agardh (CalUtham- 
mon), 388 

cracifera Hauck (Laurencia var.), 
339 

eruenta J. G. Agardh (Petrocelis), 
290 

Cbuoma Fries, 291 
Cbijoeiella Crouan, 293 
Cbtjoeiopsis Zanard, 292 
Crustacea Thur. (Calothrix), 34 
Cbyptonemiales, 271 
Cbyptoplextba Kiitz., 332 
crystaUina Kiitz. (Cktdophora), 85 
curia Aresch. {Elachistea), 134 
curv^ata Kiitz. (Cladophora var.), 
82 

eurvtda Kiitz. (Cladophora), 86 
CuTLEBiA Grev., 197 
CUTLEBIACEJE, 197 
Cutlerice (Lyngbya), 55 

CUTLEBIALES, 197 
Cyanophyoejs, 1 . 

CYSTOCBONItIM Kiitz., 419 
Cystosbiba G. a, Agardli, 226 

“ Baberlocks,^^ 206 
Easya C. A. Agardh, 356 
dasyearpus Kuek. (Ectocarpus), 

' 1 . 21 ,'. 

dasypiiylls C. A. Agardli (Chon- 
dria), 342, 343 

dasyphyUa Grev. (Laurencia), 342 
Daviesii Ka&g. (Acrochsetiuni), 254, 
25b 

dehile Kiitz. (Phycolapatfmm), 186 
debilis Hauck (Phyllitis var.), 176 
decurrens Harv. (Ceramium), 398 
Delessebia Laniou r., 3 1 5 
I)ELESSEBIACBA5, 315 
DELESSEBIEiE, 315 
delicatum J. G. Agardh (Ceramiuni 
var.), 397 

dendroides Batt. (Phseophila), 58 
dendroides Crouan {OcMockwte), BS 
densa Batt. (Myriotrichia), 174 


densa Holm. & Batt. (Polysiphonia 
var.), 350 

dentata Lyngb. (Odonthalia), 337 
DEBBESiA^Solier, 99 
DEBBESIACEiE, 99 
Berbesii Kiitz. (Ceramiuni), 401 
dermatocolax Reinke (Ciilorochy- 
trium), 51 

Debmatolithon Foslie, 304 
Bebmocabpa Crouan., 8 
Desiccation VIII 

Deslongchampii Chauv. (Cera- 
mium), 398 

Desmabespia Lamour., 164 
Desmabestiaceas, 162 
Desmotbichum Kiitz., 186 
devoniensis Harv. (Giifhthsia), 368 
diaphanum Roth (Ceramium), 397 
Dichothbix Zanard., 35 
dichotoma Lamour. (Dictyota), 212 
diehotoma J. G. Agardh (Grate- 
loupia), 274 

dieliotoma Lyngb. (Vaucheria), 103 
dichotonium Harv. (Halaraclmion 
var.), 284 

Dictyoptebis Lamour., 216 
Dictyosiphon Grev., 167 
DiCTYOSIPHONACEAfi, 167 
Dictyota Lamour., 211 
Dictyotaceje, 211 
Dictyotaebs, 211 
difformis Aresch. (Leathesia), 141 
diflusa Hauck (Cladophora var.), 84 
diffusa Harv. (Cladophora), 82 
diffusuui Kyhn {Becatonema), 157 
digitata Lamour. (Laminaria), 204 
digiiata Phyc. Brit. p,p. {lami- 
naria), 204 

dilatata Batt. (Desmarestia var.), 
166 

Dilsea Stackli., 278 
dioica Rosenv, (Vaucheria var.), JL03 
Diplodebma Rosenv., 241 
disciferum Holm. & Batt. {Schizo- 
goniwn), 79 

disciforrnis Crouan (Ralfsia), 153 
diseigera Schmitz (Erythropeltis), 
244 

discors C. A. Agardli (Cystoseira), 
^228 

distans Kutz. (Cladophora var.), 82 
distichus Lightfoot {Eucus), 217 
distorta Harv. (Cladophora var.), 83 
distortus Carm. (Ectocarpus), 122 
Distribution VI 

divaricata C. A. Agardh (Chordaria), 
145,146 

divaricata Harv. (Dtidresnaya), 260 
divaricata J. G. Agardh (Helmin- 
thora), 259, 260 
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divaricata Kiitz. (PolysipTionia), 350 
divaricata Kiitz. (Rhodymenia 
var.), 435 

divaricata Holm. & Batt. (Taonia 
var.), 214 

divaricatus Good. & Woodw. (Fucus 
var.), 218 

divergens Kjellm. {Fucus var.), 217 
divergens Holm. & Batt. (Gracilaria), 
431 

draparnaldioides Crouan (Ecto- 
carpus var.), 121 
Drying of specimens, VI 
Dubyi ScEmitz (Cruoriella), 293, 
294 

Dubyi Harv. {Kallymenia), 281 
Dubyi OTousJCi (Peyssonnelia), 293 
Dubyi Harv. [Peyssonnelia)^ 295 
Dubyi J. G. Agardh (Schizymenia), 
281, 282 

Dudbesnaya Bonnem., 276 
Dudresnayi Crouan (Callithamnion), 
379 

Dudresnayi Lamour. (Desmarestia 
var.), 166 

Dumontia Lamour., 274 
DUMONTIACEiB, 274 
dura Tellam {Gracilaria), 430 
“ Dulse ” (Rhodymenia), IX 
Dyeri Wright (Sykidion), 51, 52 

echionotum J. G. Agardh (Cera- 
mium), 402 
ECTOCABPACEiE, 113 
Ectooabpales, 113 
Ectocarpi Gom. (Phormidium), 20 
Ectocabptjs Lyngbye, 113 
edulis Stackh. (Dilsea), 278, 279 
edulis Harv. (Iridcea), 278 
efflorescens Nseg. (Acrochietium), 
254 

Ekn^ani Aresch. (Dictyosiphon), 169 
Elaohistba Duby, 133 
ELACHISTEACEiE, 131 
elegans Chauv. [Bangia), 246 
elegans Thur. [Bctocarpus), 119 
elegans Le Jolis (Goniotrxchum), 246 
elegans Schmitz (Plumaria), 385, 386 
elegans Crouan (Rhododermis), 447 
Elisiae Chauv. (Rhodymenia var.), 
: 435 "./"". 

elminthoides Batt. (Nemalion), 256 
elongata Johnst. (Corallina), 313 
elongata Harv. (Polysiphonia), 348 
elongella Harv. (Polysiphonia), 349 
Endodeema Lagerh., 61 
endophlsea Born. & Batt. (Schmit- 
zieila), 298, 299 

endozoicum Hamel (Acrochsetium), 

v-'"253";- 


ensifolia J. G. Agardh (Laminaria 
var.), 204 

ensifolia Kiitz. [Laminaria), 204 
Entebomobpha Link, 67 
Entophysalis Kiitz., 11 
endoph 3 rtiexnn Batt. (Acrochaetium) 
252 

entophytum Born. & Flah. (Nostoc), 
44 

EpiCLADiAReinke, 61 
epiphylla Batt. (Phyllophora), 409 
equisetifoUa C. A. Agardh [Griffith- 
sia), 370 

equisetifolius Kiitz. (Haluriis), 370 
erecta J. G. Agardh (Cordylecladia), 
436, 437 

erecta 'Kook, {EnteroTmrpha), 68 
erecta Grev. [Gracilaria), 437 
erectus Kiitz. (Ectocarpus), 118 . 
ericoides C. A. Agardh (Cystoseira), 
226, 227 

Ebythbodebmis Batt., 449 
Ebytheoglossitm J. G. Agardh, 
329 

Ebythbopeltis Schmitz, 244 
Ebytheotbichia Aresch., 241 
Frythrotrichia Aresch., 244 
Ebytheotbichie^, 241 
esculenta Grev. (Aiaria), 206, 207 
Extcladophoea Farlow, 80 
ExjEYNaBYA Gom., 23 
eunana Fosl. (Lithophyllum var.), 
304 

E-dboephyba Rosenv., 240 
Extpxjnctabia, 184 
Eubalpsia Batt., 153 
Euthoba j. G. Agardh, 421 
evesiculosus Cotton (Fucus var.), 
219 

expansa Kiitz. (Cladophora), 86 

falcata Harv. (Cladophora), 82 
farinosa Lamour. (Melobesia), 300, 
301 

Fascia Kiitz. (Phyllitis), 176, 177 
fasciculata C. A. Agardh (Calothrix), 
35 

fasciculata Gom. (Svmploca var.), 
22 

fasciculata Kiitz. [Symploca), 22 
fasciculatum Harv. [Callithanmion), 
374 

fasciculatum J. G. Agardh (Cera- 
mium var.), 401 

fasciculatum Reinke (Leptonema), 
131 

fasciculatum Fosl (Lithophyllum), 

, >04;' 

fasciculatum Holm. <& Batt. (Pleo- 
nosporium var.), 374 
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fasciculatum Thur. (Streblonema), 
128 

fasciculatiis Harv. (Ectocarpus), 121 
fastigiata Lam. (Furcellaria), 286, 
287 

fastigiata Grev. (Polysiphonia), 347 
fastigiatum Harv, (Ceramium), 397 
fatiscens Aresch. (Lithoderma), 127 
fenestratus Berk. (Ectocarpus), 123 
ferox Huber. (Ochiochjete), 58, 59 
Ferrari! J. G. Agardh (Callymeixia 
var.), 417 

ferruginea Gorn. (Lyngbya var. ), 23 
ferruginea 0. A. Agardh {Lyngbya)^ 
23' 

fibrata Harv. (Polysiphonia), 349 
fibrillosa Grev. (Polysiphonia), 349 
fibrosa C. A. Agardh (Cystoseira), 
■228 

filamentosa Sehousb. (Gelidium 
var.), 265 

filamentosa Harv. (Spyridia), 394 
filieina C. A. Agardh (Grateloupia), 
273 

filieina Kiitz, (Halopteris), 195, 196 
Jilicma J. G. Agardh (Sphacelaria), 
195 

filiforme Reink© (Pogotrichiim), 181 
filiformis Turn. (Chondrus var.), 405 
fiUfonnis Grev. {Dtmiontia)^ 275 
filiformis Batt. (Litosiphon), 181 
filiformis Harvey (Myriotriehia), 174 
filiformis Batt. (Phyllitis), 176 
Filura Lamour. (Chorda), 200, 201 
fimbriatum Harv. (Nitophyllum 
var.), 322 

Finisterrm Crouan (Cahsiphonia), 
281 

firma Kjellm. (Pilayella var.), 124 
firmior J. G. Agardh (Rhodomela 
var.), 336 

firmus Kjellm. (Chordaria var.), 146 
fissurata Bom. Flah. (Isactis 
var.), 37 

fistulosus Hooker (Asperococcus), 
172 . . ■ ■ 

fiabellata Crouan (Callophyllis), 416 
JfabeUatum Batt. {Litkotkammon), 
307 

fiabellatum Holm. & Batt. (Spermo- 
thamnion), 362 

flabelliformis Kiitz. (Rhodymenia 
var.), 435 

flabelligemm J. G. Agardh (Cera- 
mium), 401 

flacca Harv. (Lyngbya), 56 
flacca Thur. (Ulothrix), 56 
flaccida Kjellm. (Dictyosiphon var.), 
169 

fiaceida Aresch. (Elachistea), 134 


j flagelliformis C. A. Agardh (Chor- 
daria), 146 

flagelliformis Le Jol. (Enteromorpha 
var.), 70 

flavescens Batt. (Cladophora var.), 
87 

flavescens Harv. {Cladophora), 87 
flavicans Rabenh. {Ehizoclomum), 
93 

flexuosa Harv. (Cladophora), 85 
flexuosa Batt. (Cladophora var.), 87 
flexuosa Dillw. {Conferva), 83 
flexuosum Batt. (Gelidium var.), 
264 

flsxuoswm Harv. {Gelidium var. ), 264 
floccosum Kleen (Antithamnion), 
390 

floccosum C. A. Agardh {Callitham- 
nion), 390 
Flobide.®, 250 

floridearuni Hauck {Phceophila), 58 
floridulum C. A. Agardh {Callitham- 
nion),Z7Q 

floridulum Naeg. (Rhodochorton), 
376 

flosculosa Batt. (Grifiithsia), 367 
Flustrse Batt. (Endoderma), 62 
Flustree Reinke {Fpicladia), 62 
Flustrae Batt. (Erythropeltis var.), 
244, 245 

foecunda StrOmf. {Fhycocelis), 159 
foecundus Cotton (Ascocyclus), 159 
fceniculacea Grev. {Cystoseira), 228 
foeniculaceus Grev. (Dictyosiphon), 
168 

feetidissima Cocks (Polysiphonia), 
350 

FoodVIII 

forcipata J. G. Agardh (Polysi- 
phonia var.), 348 
formosa Bory (Oscillatoria), 18 
forniosa J. G. Agardh (Polysiphpnia 
var.), 347 

formosa Suhr {Polysiphonia), 347 
fracta Kiitz. (Cladophora), 86 
fragile Gom. (Phormidium), 19 
fragilis Kjellm. (Dictyosiphon var.), 
169 

fruticulosa Batten (Pterosiphonia), 
354 

fruticulosa Spreng. {Polysiphonia), 
354 

f ruticulosa Harv. {Rytiphloea), 354 
fraticulosura J. G. Agardh (Calli- 
thamnion), 379 

frutieulosum Kiitz. (Ceramium), 399 
FtJCACEiE, 216 
Fucales, 216 

fucicola Fries (Elachistea), 133 
fucicola Rosenv. (Uivella), 64 
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FtTCXJs Dene. & Thnr., 216 
fuliginosa Hauck (Pleurocapsa), 10, 
11 

FtmcELLARiA Lainour., 286 
furcellata Mont. (Qinnania), 260 
fureellata Hook. (Poiysiphonia), 347 
furcellata Bivona (Scinaia), 260, 261 
furcigera Kiitz. (Sphacelaria), 189 
fusca Holm. & Batt. (Sphacelaria 
var.), 190 

fusca Harv. (Sphacelaria), 190 
fusco -purpurea Lyngbve (Bangia), 
238, 239 

fuscus Wittr. (Monostroma), 74 
GELIDIACEiE, 261 

Gelidiales, 261 
Gelidixjm Lamouroux, 262 

WWW Hauck (Halymenia var.), 
284 

Georgii Batt. (Bhodophysema), 448 
Germination VIII 
Gigartina Stackh., 406 
Gigartinace^e, 404 
Gigartinales, 404 
Giratjdia Herb. & Sol, 135 
glaciale Kjellm. (Lithothamnion), 
307 

glandulosa Grev. (Microcladia), 403 
glauca Kiitz. (Merismopedia), 8 
glaucescens Harv. (Cladophora), 85 
globifer Kiitz. (Ectocarpus), 119 
globosa Kjellm. emend. Breb. 

(Haplospora), 208, 209 
globosa Kjellm. (Haplospora), 209 
globosa Batt. (Dlvella var.), 65 
globosum Batt. (Hecatonema), 156 
globosus Reinke (Ascocyclus), 166 
Glceocapsa Kiitz., 4 
Geceocystis Naeg., 56 
Gloiosiphonia Carm., 272 
Geoiosiphoniacbje!, 271 
glomerata Chauv. (Hypoglossum 
vtir.), 320 

glomeratus Thur, (Ectocarpus), 121 
glutinosum Gom. (Hydroeoleum), 
29 

Gmelini QmY. (Nitophyllum), 3S1 
Gmelini Kylin (Polyneura), 330, 
331 

Gobi A Reinke, 170 
Gomontia Born. & Flah,, 96 
GoMONTiACEiE Bom. & Flah., 95 
Gonimophyllum Batt., 326 
Goniotrighie.^, 245 
Goniotrichum Kiitz., 245 
Gracieabia Grev,, 429 
gracilior J. G. Agardh (Rhodomela 
var.), 336 

gracilis Kiitz. (Cladophora), 85 
gracilis Batt. (Cruoriopsis), 292 


gracilis Le Jol. (Enteromorplia, 
var.), 68 

gracilis Stackh. {Fucus), 431 
gracilis Turn. (Gracilaria var.), 431 
gracilis Holm. & Batt. (Halidrys 
var.), 22^ 

gracilis Batt. (Litosiphon var.), 181 
gracillimum Harv. (Callithamnion), 

385 

gracillimum Harv. (Ceramium), 396 
gracillimum De Toni (Compsotharn- 
nion), 384, 385 

granulata C. A. Agardh (Cystoseira), 
226 

granulatum C. A. Agardh (Calli- 
thamnion), 382 

granulosa Kiitz. (Entophysalis), 

11 , 12 

granulosus C. A. Agardh (Ectoear- 
pus), 123 

Gratelotjpia C. a. Agardh, 272 
Grateloupiace.e, 272 
gregarium A. Br. (Codiolum), 53 
Grevillei Harv. (Callithamnion), 378 
Grevillei Arnott (Elachistea), 133 
Grevillei Wittr. (Monostroma), 75 
Grevillei Harv, (Poiysiphonia), 350 
Gbifeithsia C. a. Agardh, 366 
Griffithsia© Martins (Gymnogon- 
grus), 412 

Griffithsianus Holm. & Batt. (Sticty- 
osiphon), 187 

Griffithsiana Grev. (Mesogloia), 149 
Griffithsiana Batten (Poiysiphonia 
var,), 360 

Griffithsiana Harv. (Seirospora), 
382, 383 

grisea Thur. (Mastigoeoleus), 41, 43 
Gymnogongrus Martins, 412 
gypsophila Born, & Flah, (Dicho- 
thrix), 35 

H^matocblis J. G, Agardh, 445 
Halarachnion Schm., 284 
Halicystis Aresch,, 98 
Haudbys Lyngb., 225 
Halopitys Kiitz,, 340 
Halopteris Kiitz., 195 
Halosphjeba Schm,, 54 
Halosph^bace^., 64 
Halothbix Reinke, 132 
Halxjrtts Kiitz., 370 
Halymenia C. A. Agardh, 274 
hamifera Hariot (Bonnernaisonia), 
270 

hapalidioides Heydr. (Lithophyl- 
lum), 306 

hapalidioides QTQ\x&Xi (Melobesia), 

306 

Haplospora Kjellm., 208 
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Harveyana Thur. (Nodxilaria), 46 
Harveyana Crouan (Peyssonnelia), 

' 295 

Harveyana Thwaites (Spermosira), 
46 

Plarveyanus Ivjellm. (Fucus var.), 
217 

Hahveyella Schmitz & Reinke, 
426 

Harveyi Foslie (Lithophyllum var.), 
303 

Harveyi Le Joi. (Symploca), 21 
Haiickii Batt. (Cruoriopsis), 292, 
293 

Haydeni Clatty (Hlachistea), 143 
Hay deni Batt. (Myriactis), 143 
Hecatonema Sauv., 156 
Helminthocladia J. G. Agardh, 
257 

Helminth ocLAEiACEiE, 250 
Helminthoea J. G. Agardh, 259 
helopliorus Batt. (Streblonema), 
129 

hehphoriis Rosen v. (Ectocarpus), 
129 

liernispluerica Born. & Flah. (Rivu- 
laria var.), 38 

Henmdyi Harv. {Actinococcus)^ 290 
Hennedyi Batt. (Petrocelis), 290 
hermaphrod itum Auot. {Spermotham- 
mon), 362 

HeTERO CYSTINES, 31 
Heteeosiphonia Mont., 358 
Hibemicum T. Jolmson (Pogo- 
trichum), 181 

liibernicus Batt. (Litosiphon), 181 
hieinalis Kuck. (Ectocarpus var.), 
120 

himnalis Crouan {Ectocarpus), 120 
hieroglyphica J. G. Agardh (Lami- 
naria), 204 

Hildbrandia ISTardo, 296 
Bilim Grev. {NitophyUum), ZZl 
HillijB Kyiin (Poiyneura), 331 
Himanthalia Lyngb., 223 
HincksiiB Harv. (Ectocarpus), 122 
hippuroides Kiitz. (Dictyosiphon), 
169 

hirta Kiitz. (Cladophora), 83 
hispanicus Sauv. (Aseocyclus), 159 
hispida Kiitz, (Cladophora var,), 
83 

liispidus Kjellm. (Dictyosiphon 
var.), 169 

Holinesii Batt. (Ectocarpus), 118 
Holmsella Struck, 426 
HOMOOYSTINEiE, 14 
Hookeri C. A, Agardh (CalHtham- 
nion), 379 

hormocarpa Batt. (Seirospora), 383 


liorniocarpum Holm. {CaUithani' 
nion), 383 
Hormogonales, 14 
horrida Kiitz. (Cladophora var.), 
S3 

Hudsoni J. G. Agardh (Helniintho- 
ciadia), 258 

Hudsoni Batt. (Helminthocladia), 
284 

hnmilis Kiitz. (Cladophora), 83 
humilis Batt. (Cladophora var.), 
83 _ 

Hutchinsite Harv. (Cladophora), 82 
Hutchin&icB Harv. (Spirulma), 15 
hydnoides Harv. (Galothrix), 33 
hydnoides Kiitz. (Symploca), 21 
Hydrocoleijm Kiitz., 28 
Hyella Born. & Flah., 11 
Hymenoclonium Batt,, 390 
hyperborea Foslie (Laminaria), 204 
hypnoides Crouan (Atractophora), 
267, 268 

hypnoides Larnour. (Bryopsis), 97 
Hypoglossum Kiitz., 320 
hypoglossuni Larnour. (IJelesseria), 
320 

Hystrix Haucdv (Gelidiuni var.), 264 
Hystrix J. G, Agardh (Gelidium 
var,), 264 

Hystrix Thwaites (OehlocliSBte), 58 

immersuni Masse© (Chlorochy- 
triurn), 50 

imj^lexa Kiitz. (Ulothrix), 55 
miplexa Dillw. (Conferva), 93 
implexa J. G. Agardh (Dictyota 
var.), 212 

implexum Batt. (Rhizoclonium), 93 
inelusum Kjellm. (Chlorochytrium), 
50 

incrassata Lam. (Dumontia), 275 
incrassata Harv. (Rliodophyliis 
var.), 422 

incrustans Schmitz (Colacolepis), 
414 

incrustans Batt. (Dermocarpa), 10 
incrustans Foslie (Lithophyllum), 
303 

incurvata Turn. (Gigaidina var.), 
408 

incurvus Batt, (Halopitys), 340, 
341 

infectoria Tassi (Oscillaioria), 17 
infestans Batt. (Streblonema), 128 
infestans Gran. (Eudictyon), 128 
insidiosa Crouan (Polysiphonia), 
346 

insignis Crouan (Ectocarpus), 119 
insigms TliwddtQB (OsciUatoria), 16 
integer Turn. (Fucus var.), 219 
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intermedia Crouan (Oscillatoria), 16 
intermedium Foslie {Myrionema)^ 
150 

intermedium Batt. Wiodochorton), 
362 

intermpta Schmitz (Seirospora), 
383 

interruptum C. A. Agardh {Calli- 
thamnion), 383 

interruptum Mont. (Stenogramma), 
411 : 

intestinalis Link (Enteromorpha), 
70, 71 

intestinum Holm. & Batt. (Streblo- 
nema), 128 

intestinum Reinseh. {Entonema% 128 
intricata Ag. {Dictyota var.), 212 
intricata Berk. (Monormia), 44 
intricata Batt. (Tellamia), 63 
intricata Batt. (Trailliella), 364 
investiens Born. (Erythrotrichia), 
243 

Iodine IX 
Irish Moss, IX 

irregulare Ardiss. (Spermotham- 
nion), 364 

irregularis Kiitz. (Ectocarpus), 119 
irregularis Hauck (Sphacelaria var. ), 
189 

ISACTis Thur., 35 
islandicus Jons. {Ascocyclus), 169 
isogona Batters (XJrospora), 95 
isogona Eng. Bot. {Conferva), 95 
ISOKONTJE, 49 
IsTHMOPLEA Kjellm., 182 

juhata QTev. {Rhodymenia), 4:^^ 

kaliformis Hook. (Chylocladia), 441 
Kelp IX 

‘‘ 'Keys, ’'V206r:'^:;\\ 

Koehianxim Kiitz. (Rhizoclonium), 

■■ U . 

laceratum Thur. (Monostroma), 73 
laceratum Qvev, (Nitophyllum), 332 
lacerus Turn. (Chondrus var.), 406 
laciniata Kiitz, (Galiophyllis), 414 
laciniata Batt. (Gelidium var.), 264 
laciniata Qtq'v. {Rhodymenia), 414 
laciniatum Kiitz. {Oelidium var.), 
264 ■' 

iaeiniatus Grev. (Fucus var.), 219 
lactuca Hauck (Monostroma var.}, 
75 

lactuca J. G. Agardh {Monostroma), 
75 

lactuca Linn. (Ulva), 77 
lactuca Gt€!v. {Viva), 75 
lacustris Kjellm. (Fucus var.), 217 





Imtevirens Harv. {Cladopkora), 83 
Imtevirens Dillw. {Conferva), 85 
Imtevirens Crouan (Oscillatoria), 18 
Imvigatum Fosl, (Lithothamnion), 
311 

IcEvigatum Rosh {Phymatolithon), 
311 

Lamikabia Lamour., 202 
Lamikabiace.®, 202 
Laminarim Kuckuck (Amphitlirix), 
31 

Laminariae (Lithophyllum var,). 
306 

Laminariae Harv. (Litosiphon), 180, 
181 

Lahinabialbs, 200 
laminarioides Holm. & Batt. (Punc- 
taria var,), 185 

laminarioides Crouan {Functaria), 
186 

laneeolata Batt. (Calliblepharis), 
433 

laneeolata Batt. (Functaria var.), 
185 

laneeolata Kiitz. (Ulva var,), 78 
Landsburgii Harv, (Ectocarpus), 
122 

lanosa Kiitz, (Cladophora), 90 
lanosa Harv. {Cktdophora), 90 
lanosa Crouan (Mesogloia), 149 
lanosum {CaUithammon), 379 
lardacea Gom. (Schizothrix), 29 
laterifructus Batt, (Ectocarpus 
var.), 117 

laterifructus Grev. (Fucus var.), 
219 

latifolia Crouan (Halyinenia), 274, 
275 

latifolia J, G, Agardh (Laminaria), 

202 

latifolia Grev, (Functaria), 184, 185 
latifolia Crouan (Mhodymenia /.)» 
435 

latifoKum Born. (Gelidium), 264 
laiifoUum Grev. {Gelidium wr.), 264 
latifoKum Harv. (Halaracimion 
var.), 284 

latifoKus Turn. (Fucus var.}, 219 
latifrons Crouan {Cryptopleura /), 
332 

latifrons Holm. & Batt. {Rhodo- 
phyllis var,), 422 

latissima Turn. (Laminaria var.), 

202 , 

latissima BO. (Ulva var.), 78 
latissima J. G. Agardh ( Viva), 78 
latissimum Wittr. (Monostroma), 73 
Lattbehcia Lamour., 338 
Laver-bread (Forphyra), VIII 
Laver, green {Viva latissima), IX 
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laxa Ivjellni. (Rliodomeia var. ), 336 
iaxa Gom. (Spirulma var.), 15 
Leathesia S. F. Gray, 141 
Lebeiii Crouaii (Ectocarpus), 123 
Lmlancherii Harv. {Myrionema)^ 157 
Leiblbnia Gom., 22 
Leibleinia; Born. (Bermocarpa), 9 
Lejolisii Holm. & Batt. (Bangia 
var.), 238 

Lejolisii Bosenv. (Melobesia), 302 
Lejolisii Heinke (Spermatoelmus), 
162 

Lejolisii Tliur. {Stilophora)^ 162 
Lenormandi Fosl. (Litbothamnion), 
310 

lens Crouan (IJlvella), 64 
lepadicola J. G. Agardh [Callitham- 
nion), 243 

leptocbsete Huber. (Endoderma), 62 
Leptonema Beinke, 131 
leucosticta Thur, (Porphyra), 240 
Leveillei Menegh, (Mesogloia), 149 
Lemillei J, G. Agardh (Liehmannid), 
149 

lichenoides Fosl. (Lithothamnion), 
310 

lichenoides Harv. (Melobesia), 310 
Liechtensternii Batt. (Hecatonema) 
167 

Liechtensternii Hauck (Myrione7na), 
157 

Light, VII 

ligulata Lamour. (Desmarestia), 164 
ligulata Kiitz. (Bictyota), 213 
ligulata C. A. Agardh (Halymenia), 
284 

ligulatum Kiitz. (Halarachnion), 284 
limicola Gom. (Lyngbya var.), 23 
Innitaneus auct. (Fucua), 217 
Linekia Bom. (Nostoc), 44, 45 
linearis Batt. (Fucus var.), 217 
linearis Huds. (Fucus), 217 
linearis Tutu. (Oigartina f.), 408 
linearis J. G. Agardh (Laminaria 
var.), 204 

linearis Harv. (Porphyra), 241 
lingulata J. G. Agardh (Entero- 
rnorpha), 69 

lingulata J. G. Agardh (Phycodrys 
var.), 329 

Linkiana Batt. (Enteromorpha 
var.), 68 

linum Kiitz. (Gh^tomorpha), 91 
Harv. (Con/ert?a), 91 
Linza J. G. Agar& (Ulya), 78 
Lithodebma Aresch., 127 
Lithophyllum Fosiie, 302 
Lithothamnion Fosiie, 307 
iitoralis Harv. (Laureneia var.), 310 
litorea Cook© (Chsetomorpha), 91 


litorea Harv. (Conferva), 91 
litorea Bom. & Flah. (Nodularia 
var.), 46 

litorea Bang & C. A. Agardli (Vau- 
cheria), 104 
Litosiphon Harv., 180 
litteratum J. G. Agardh (Nitophyl- 
lum), 331 

litteratum Kylin (Polyneura), 331 
littoralis Kjeilm. (Pilayella), 124 
lobata Kiitz. (Cryptopleura var.), 
332 

Lomentabia Lyngb., 437 
lomentarius J. G. Agardh (Scyto- 
siphon), 178 

longifructus Batt. (Pilayella var.), 
124 

longipes Harv. (Ectocarpus var.), 
120 

lorea Lyngb. (Himanthalia), 223 
Lorrain-Srnithiee Newton ( Acro- 
chsetiiun), 256 

Lorram-SmithicB Lyle (Ckantran^ 
sia), 256 

Loveni J. G. Agardh (Myriocladia), 
160 

lubricum Hauck (Gelidium var.), 
262 

lubricum Buby (N emalion), 256 
lubricus Kiitz. (Acrocarpus), 262 
lubricus Kuck. (Prasinocladus), 54 
lumbricalis Beinke (Plaiothrix), 132 
lutea Gom. (Lyngbya), 24 
luteolus Sauv. (Ectocarpus), 116 
luxurians Rosenv. (Acrocbietium 
forma), 254 

lyeopodxoides C. A. Agardh (Bhodo- 
mela), 336 

Lyngbya C. A. Agardh, 22 
Lyngb YACEJs, 14 

Ivngbyaceum Kiitz. (Hydrocoleum), 
28, 29 

Lvngbyei J. G. Agardh (Stilophora), 
"lei 

Lyngb YoiDE AS, 18 

Macallana Harv. (Cladophora), 82 
Maeallana Fosl. (Lithophyllum f.), 
303 

Mackaii Holm, & Batt. (Ascophyl- 
luin), 221 

Mackaii Twen. (Fucus), 221 
maeroearpa Harv. (Polysiphonia), 
346 

7nacroclada Kosenv. (Mhodochorton 
var,), ^16 

maculans Sauv. (Hecatonema), 156 
jMagdalense Harv. (Gladophora), 87 
Magnesium,, IX„,, ■■ ■ ■ 

major Crouan (Liebmannia), 149 
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major J. G. Agardh, (Polysiplionia 
var.), 350 

major Kiitz. (Spirulina), 15 
majuscula Harv. (Lyngbya), 23 
mamillosa J . Q. Agardh (Qigartina). 
408 

Manuring, VIII 

manxiana Chodat (Gomontia), 96 
margaritifera Kiitz. (Oseillatoria), 
16, 17 

marginata J. G. Agardh (Entero- 
morpha), 69 

marginifera J. G. Agardh (Platoma), 
283 

marginifera Harv. (Rhodymenia 
var.), 435 

marina Hansgirg (Aphanocapsa), 3 
marina Hauck (Cladophora var.), 
86 

marina Rabenh. (Oncobyrsa), 5 
marina Kiitz. (Oscillaria var.), 29 
marina Reinke (Protoderma), 66 
marina Harv. ( Vaucheria) 100 
marinum Kjellm. (Characium), 52 
marinus A. Br. (Chamsesiphon), 13, 
marinus Kiitz. (Protococcus), 51 
MASTIGOCOT4EITS Lagerh,, 40 
maxima J. G. Agardh (Entero- 
morpha var.), 70 
media Harv. {Daaya), 360 
mediterranea Aresch. {CoralUna), 
313 

melagonium Kiitz. (Chajtomorpha), 
92 

melanoideum Schousb, (Gelidiiim), 
265 

Melobesia Foslie, 300 
membranacea Batt. (Dictyopteris), 
215, 216 

membranaceum Fosl. (Lithotham- 
nion), 311 

membranaceum Magn. (Rhodo- 
ehorton), 376 

memhranaceus Stackh. {Fums), 215 
membranifolia J. G. Agardii (Phyl- 
lophora), 410 

Membeanopteea Stackh., 317 
Meneghiniana Gom. (Lyngbya), 23 
Mebismofebia Meyen., 7 
Mertensii Kiitz. (Tilopteris), 209 
Mertensii H arv. (EciJocarjowa), 210 
mesenterica Thur. (Rivularia), 40 
meaocarjium Carm. {Callithamnion), 
"364/.. . 

mesoearpum Batt, (Spermotham- 
nion var.), 364 
MesogloiacEuE, 143 
Mesogloia C. a. Agardh, 147 
mesogloia Aresch. (Dictyosiphon), 
169 


Miceochjete Thur., 41 
Miceoclabia Grev., 403 
microcladia Cocks {€era7mmn), 401 
micrococca Kiitz. (Enteromorpha), 
70 

Miceocolexts Desm., 26 
MmEocoEYNE stromf., 139 
mierophylla J. G. Agardh (Cally- 
menia), 418 

mierophylla J. G. Agardh {Mere^ 
dithia)^ 418 

microacopica Batt. (Chaniranaia), 

253 

microscopieus Batt. (Ectocarpus), 
116 

microspongium Batt, (Ectocarpus), 
117 

Mikeosyphae Kuck., 124 
miniata C. A. Agardh (Porphyi’a), 
241 

minima Naeg. (Enteromorpha), 71 
minima Crouan (Grateloupia), 274 
minima Hohn. & Batt. (Myrio- 
trichia var.), 174 
minimus Naeg. (Ectocarpus), 116 
minor Turn. (Ascophvllum var.), 
221 

minor J. G. Agardh (Chordaria var.), 
146 

minor Turn. {Halidrya var.% 226 
minutum Reinke (Rhodoehorton), 
375 

mirabile Nseg. (Acrochsetium), 253 
mirabilis Reinke (Battersia), 191 
mirabilis Sclmiitz & Reinke (Harve- 
yella), 425, 426 

Mitchellse Harv. (Ectocarpus), 119 
moniliformis Foslie {Flachistea)^ 143 
monoica Schmitz (Spermothamnion 
var.), 362 

Monospoea Sober, 371 
Mon OSTEOMA Thur., 72 
multifida Grev. (Cutleria), 197, 198 
multifida J. G. Agardh ( IFfon<7e?m), 
360 

multifidum J. G. Agardh (Nema- 
lion), 256, 257 

multifidum Naeg, (Sphondylotham- 
nion), 360, 361 

multipartita J. G. Agardh (Graci- 
laria), 431 

museoides Cotton (Fuciis var.), 219 
Myeiactis Kiitz., 142 
myriocarpa CronB^n {Meloheaia), 302 
Myeiocbadia J, G. Agardh, 159 
Myeiogbamme Kyiin, 322 
Mybionema Grev. , 1 49 
Myeionemaobjs, 149 
myriotrema Boro. (XJlva var.), 78 
myriotrema Crouan { Viva), 78 
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MyBiOTBicHi A Harvey, 174 
Mvxofhyce^®, 1 

Myxophyceae (Cyanophyceae), IX 

Xaccabia Endl., 269 
nana J. G. Agardh (Enteromorpha 
var.), 70 

nana Staekh. (Halidrys), 217 
nanus Staekh. (Fucus var.), 217 
natans Gom. (Lyngbya var.), 23 
Xathaliae Sauv. (Chilionema), 157 
neapoUtana Gom. (Oscillatoria var.), 
18 

Neesiorum Kiitz. (Cladophora), 83 
Xeevea Batt., 248 
neglectus Schmitz (Callocolax), 416 
Nbmalion Huby, 256 
XEMALIOifALBS, 250 
Xemastomace^, 279 
nicceemis Holm. {Rhodymenia), 435 
nicceensis C. A. Agardh {Rhody- 
menia mr.), 435 
nigra Batt. (JPoIysiphonia), 347 
nigresce7i8 Thur. {Microcoleus), 29 
nigrescens Grev. (Polysiphonia), 360 
nigroviridis Thwaites (Oscillatoria), 
16 

nitida -Kiitz. {Cladophora), 84 
nitida Batt. (Hyella var.), 13 
nitida J. G. Agardh (Rivularia), 
38 

nitida Desm. {Rivularia), 40 
N 1 TOPHYLLB.E, 321 
Nitophylltxm Grev., 321 
nodosum Le Jol. (Ascophyllum), 220 
nodosum Harv. (Ceramium), 396 
NOBtJLABIA MeBT., 46 
norvegicum Fosl. (Lithothamnion 
var.), 308 

norvegicum Gom. (Plectonema), 26 
norvegicus J. G. Agardh (Gym- 
nogongrus),412 
Nostoc Vaucher, 43 
NoSTOGACEiE, 43 

Xostoeoriirn Born. (Plectonema), 25 
Nourishment, VIII 
nuda Holm. (Bryopsis var.), 98 
nuda Holm. & .Batt. (Cladophora 
var.), 83 

nuda Harv. {Cladophora), 83 

obscura J. G. Agardh (Polysi- 
phonia), 348 

obtusa Lamour. (Laurencia), 338 
Occurrence V 

oceanica Gom. (Spirulina var.), 15 
otmnita Crouan {Spirulina), 15 
ocellata Harv. (Dasya), 358 
ocellata Stromf. (Microcoryne), 139, 
140 


ocellatum Sauv. (Chilionema), 158 
ocellatum J. G. Agardh (Nitophyl- 
lum var.), 322 

ocellatus Reinke {Ascocyclus), 158 
OcHLOCHJiiTE Thwaites, 58 
Odonthalxa Lyngb., 336 
officinalis L. (Corallina), 313 
olivacea Pringsh. (Sphacelaria), 189 
On-cobybsa C. A. Agardh, 5 
opaca Zanard. (Polysiphonia), 348 
opposita Kjellm. (Pilayella var.), 
124 

Opuntia Grev. {Catenella), 419 
orbicularis Magn. (Ascocyclus), 169 
orbieulatum Fosl. (Lithophyllum), 
303 

orbieulatum Thur. (Monostroma), 
73 

orcadensis Harv. (Lomentaria var.), 
439 

OsCILIiAEIOIDEJE, 15 
OsciLLATOBiA Gom., 16 
osmunda Harv. (Laurencia var.), 
340 

OsTBEOBiXJM Born. & Flah., 100 
ovalifolia J. G. Agardh (Hypo- 
glossum var.), 320 
ovalis Hook. {Chylocladia), 441 
ovalis Aresch. (Halicystis), 99 
ovalis C. A. Agardh ( Vahnia), 99 
ovata Batt, (Chylocladia), 441 
ovatus Kjellm. (Eotocarpus), 121 

pachyderma Batt. {Barveyella), 426 
pachyderma Sturoh (Holmsella), 
426, 427 

Padiha Adans., 214 
Padinse Sauv. (Ectocarpus), 123 
PadincB Bukhara {Oiffordia), 123 
pallens Plauck (Rhodochorton), 375 
pallida Kjellm. {Acrosiphonia), 89 
pallida Rabenli. (Aphanothece),^7 
pallida Batt. (Cladophora), 89 
palmata Grev. (Rhodymenia), 435 
Palmetta Grev. (Rhodymenia), 434 
palmettoides J. G. Agardh (Phyllo- 
phora), 410 

patmosa Harv. (Calothrix), 33 
Pantoneuba Kylin, 318 
papillosum Sauv. (Myrionema), 151 
papyraceum Gom. (Phormidium), 19 
paradoxa Kiitz. (Enteromorpha), 68 
paradoxus Kiitz. (Spermatochnus), 
161 

parasitica Oltm. (Aerochsete), 57 
parasitica Kiitz. (Anacystis), 6 
parasitica Thur. (Calothrix), 33 
parasitica Grev, {Polysiphonia), Z6Z 
parasitica Schmitz (Pterosiphonia), 
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parasitica Bafct. (Bhododermis), 447 
parasiticum Batt. (Ehodochorton), 
375 

parasitieiis Sauv. (Ectocarpiis), 115 
parviila Harv. (Ciiampia), 439, 440 
pannda Hook. {Chylocladia), 439 
patens Turn. (Chondms var.), 405 
patens Harv. (Chyloeladia var.), 
441 

patens Grev. (Dasya), 360 
patens J . G. Agardh (Gyninogon- 
grus), 413 

patens Harv. {Halopteris mr.), 196 
patens Batt. (Heterosiphonia var.), 
360 

patens J. G. Agardh (Polysiphonia 
var.), 347 

patentissima Grev. (Spliacelaria 
var.), 190 

pavonia Gaillon. (Padina), 214, 215 
pedicellata Sol. (Monospora), 371, 

pedicellatum C. A. Agardh {Galli- 
thammon)^ 371 

pedicellatum J. G. Agardh (Cera- 
miiim var.), 400 

pedunculatus C. A. Agardh (Spo- 
roclmus), 136, 137 
pellita Lyngb, (Cruoria), 291 
pellita Harv. (Cnioria), 290 
pellucida Klitz. (Cladophora), 81 
Helvetia Bene. & Thur.,, 223 
penicillatus C. xA. xAgardh (Ecto- 
carpus), 121 

penicillifonms Arescli. { Urospora), 
05 

pennata Schmitz (Polysiphonia), 
353 

pennata J. G. Agardh {Polysiplioma)^ 
353 

pennata Plauck (Spliacelaria var.), 
J89 

pennatum Crouan (Ceramium), 401 
percursa Bosenv. (Percursaria), 76 
percuTsa J. G. Agardh {Entcro- 
mo7pka), 76 
Percuesaeta Bor>', 76 
persicmum Batt. {Fho?vnidiuni), 20 
Petrocelidis Ivuck. (Codiolum), 53 
Petrocelis j. G. Agardh, 290 
Petrospois-qium Nacg., 140 
Peyssonnelia Deeaisne, 294 
Pn^oPHiLA liauck, 58 
PHxEophyoe.e X., 10() 
l^H/EOSACCion Earlow, 183 
l^HiEOSTROMA Kuck., 125 
Phillipsii Batt. (Endoderma var.), 
63 

Phlceospora Arescli., 187 
Phormidium Kiitz,, iS 


phycoeyanin, IX 
Phycodrys Kiitz., 327 
Phycolapathtjm Kiitz., l86 
Phylmtis Kiitz., 176 
Phyllitis Le Jol. (Laminaria var.), 
202 . 
Phyllitis Lamour. (£am*nana), 203 
Phyllophora Grev., 408 
PHYLLOSIPHOilACEiE:, 100 
Pigments, 278 
PiLAYELLA Bory, 124 
pilifera (C. A. Agardh) (Sphondy- 
lothamnion var.), 360 
pilifernm Pringsh. (Bolbocoleon), 
59, 60 

PILIKIA Kiitz., 60 

pinastroides C. A. Agardh (%%i/i- 
Icea), 340 

pinnatifida Lamour. ( Laurencia ) , 
340 

pinnatum Grev. (Qelidium var.), 
265 

pistillata Stackh. (Gigartina), 407 
plana Thur. (Isactis), 35, 37 
plana IS avv. {Rivularia), 35 
plantaginea Grev. (Punctaria), 184 
planus Turn. (Ghondrus var.), 406 
Platoma Schmitz, 281 
Plegtonema Thur., 25 
pLEOisrospoRiUM Naeg., 373 
Pleurocapsa Thur., 10 
plieata Fries (Ahnfeltia), 413, 414 
pUcata Carm. (Mivularia), 38 
plieatus Kiitz. (Gymnogongrus), 
414 

PLooAMitm Lyngb., 443 
pluma Thur. (Ptilothamnion), 365, 
366 

Plxjmaria Stackh., 385 
plumigera Holm. (Sphacelaria), 191 
plumosa C. A. Agardh, (Brvopsis), 
97, 98 ^ 

plumosa Kiitz. (CliJBtopteris), 193 
plumosa Batt. (Heterosiphoniai, 
358, 359 

plumosa C. A. Agardh (Ptilota), 
387, 388 

plumosa Harv. (Sphacelaria), 191, 
193 

plumosns Holm. (Cladostephus), 1 03 
plumula Thur. (Antithamnion), 380 
plumula Kiitz. (Oelidium var.), 204 
plumula Zanard. (Sphacelaria), 191 
POGOTRIOHUM Beliike, 180 
PoUexfenii Harv. (Hitoxiliyllimi 
var.), 322 

polycladum Hauck (Gelidium var.), 
263 

polycladum Kiitz. (Gelulinni), 263 
polycladum Sauv, (Myrionema), 151 
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PoLYiDES G. A. Agardh, 287 ! 

polymorphum Fosl. (Lithotham- 
mon), 312 

polymorplmmi Fosl. {Phymatolithon), 
312 

PoLYNETJRA Kyliii, 330 
2 Jolypodioides Desfont. {Fucus), 215 
‘jyolypodioides C. A. Agardh {Hali- 
seris), 215 

polyrhiza Kosenv. {Gayella), 79 
polyrhiza Bom. & Flah. (Gomontia), 
96 

PoLYSiPHONiA Grev., 344 
Polysiplionice Beinsch (Choreoco- 
lax),’424 

Polysiphonise Kuck. (Mikrosyphar), 
125 

polyspermurn C. A. Agardh (Calli- 
thamnion), 378 

poIystroiTaatica Batt. (Bhododer- 
mis var,), 447 

PoBPHYBA C. A. Agardh, 238 
Porphvrae Kuck. (Mikrosyphar), 

125 

POEPHYEODISCUvS Batt., 444 
PoBPHYBOPSis Boseuv., 244 
Potassium chloride, IX 
PotawSsium sulphate, IX 
prasina Born. (Dermoearpa), 10 
Pbasinocladxts Kuck., 54 
Pbasiola C. a. Agardh, 78 
Preservation, VI 
Pbikgsheimia Beinke, 65 
procera Plauck. (Enteromorpha 
vai\), 68 

proeerrima Turn. (Gracilaria var.), 
431 

prolifera Kiitz. (Cladophora), 81 
proHfera J. G. Agardh (Entero- 
morpha), 69 

prolifera Turn. (Gigartina var.), 408 
prostrata Le Jol. (Enteromorpha 
var,), 68 

prostratuni Kuck. (Phseostroma), 

126 

protensa J. G. Agardh (Polysiphonia 
var.), 352 

Pbotococcace^, 49 
Pbotococoales, 49 
Pbotococcxjs Babenh., 51 
Pbotopebma Kiitz., 66 
PBOTOFLOBIDEiE, 238 
prototvpus Xardo (Hildenbrandia), 
297 

pseudophmiosa Holm. {Sphacelaria)^ 
191 

pfieudotenuiashyia Batt, {8pirulma\ 

■ : ' .15 • ■ ■ 

Ptekocladia J. G. Agardh, 265 
Pterosiphonia Falkenb., 352 


Ptilota C. a. Agardh, 388 
Ptilothamnion Thur., 365 
pulchellum Kiitz. (Gelidium), 263 
pulcherrima Holm. & Batt. {Entero- 
morpha), 68 

pulcherrimus Crouan (Bhododis- 
cus), 289 

pulchrum Batt. (Acrochsetium), 253 
pulvinata C. A. Agardh (Galothrix), 
33 

pulvinata Kiitz. (Myriactis), 142 
pulvinata Harv. (Polysiphonia), 346 
pumilum Harv. (Antithamnion 
var.), 389 

PtTNCTABiA Grev., 184 
Ptjnotabiace^b, 183 
punctatum Grev. (Nitophyllum), 
321 

punctiforme Holm. & Batt. (Myrio- 
nema var.), 150 

punctiforme Harv. (Myrionema), 
150 

punctiformis Batt. (Ectocarpus 
var.), 117 

punicea Menegh. (Dasya), 358 
purpyirascens Harv. (CaUithaynnion), 
379 

purpurascens Kiitz. (Cystoclonium), 
418 

purpurascens Harv. (Polysiphonia), 
352 

purpurea Born. & Flah. (Galothrix 
var.), 32 

purpurea Batt. (Cruoria var.), 292 
purpurea Crouan (Cruoria), 292 
purpurea J. G. Agardh (Helrnintho- 
cladia), 257, 258 

purpurea Batt. (Symploea var.), 
22 

purpureum Batt. (Gvstoeloniurn), 
418,419 

purpureum Chauv. (Nemalion), 2^7 
pusilla Born. (Acinetospora), 2.10, 
211 

pusilla Batt. (Ralfsia), 153 
pusilla Stromf. (Stragularia), 153 
pusillum Foslie (Codiolum), 53 
pusillum Le Jol. (Gelidium), 263 
pusillus Harv. (Litosiphon), 180 
pusillus Harv. (Ectocarpus), 210 
pustulata Lam. (Melohesia), 305 
pustulatura Fosl. (Lithophyllimiy, 
305 

pustulosum Kuck. (Phseostroma), 
125 

pygmseus Batt. (Ectocarpus var.), 
121 

pygmceus Arescli. ? {Ectocarpus), 

121 ,', ... 

pygrofeus Beinke (Seytosiphon), 179 
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Pilayella Bory., 124 
pyramidata J. Q. Agardh (Lauren- 
cia var.),’339 

quaternarium Besmaz. (Mono- 
stroma), 73 

Qneketti Born. & Blah. (Ostreo- 
bium), 100, 101 

quorcifolia Turn. (Phycodrys var.), 
329 ^ 

Rabenhorstii Crouan (Callithain- 
nion), 378 

Rabenhorstii Kiitz. {Leptothamnion), 
378 

racemosa Grev. (Spbacelaria), 189 
radicans Harv. (Spbacelaria), 188 
Ralfsia Berk., 152 
Ralfsii Harv. (Enteromorpba), 68 
ramellosa ICuck. (Pilayella var.), 
124 ^ 

ramentacenm Harv. (Halarachnion 
var.), 284 

ramosa Gobi (Asterocytis), 247, 248 
ramosa Thwaites {Hormospora), 248 
ramosum Kylin (Cryptopleura), 
332, 333 

ramosum Hauek {Goniotrichum), 

ramosum Batt. (Nitophyllum), 332 
ramuIosaHook. (Enteromorpba), 69 
rectangularis Harv. (Cladopbora), 
83 

rejlexa Cvoua^n (Bangia), 243 
reflexa Lenorm. (Cbylocladia), 443 
reflexa Thur. (Erytbrotrichia), 243 
refracta Arescb. (Cladopbora), 85 
^®fr^cta Tbiir. (Cladopbora var.), 

rejracta Harv. (Cladopkora), 86 
refracta Wyatt (Oonferva), 86 
Reinboldii Reinke (Eetoearpus), 

, 722 

reniforme J. G. Agardh (Nitopbyl- 
lum var.), 322 

reniformis J. G. Agardh (Cally- 
menia), 417 

repens Pringsb. (Acrocbsete), 57 

Auct. (CaUithamnion var.), 
362 

repens Batt. (Catenella), 419, 420 
repens Hiitz. (Cladopbora), 87 
repens Reinke (Eetoearpus), 118 
repens Hauck (Myriotriebia), 174 
repens Batt. (Neevea), 248 
reptans Kylin (ilcrosorium), 324 
reptans Crouan (Aglaozonia), 199 
reptans Holmes {Ascocyclus), 118 
reptans Reinke {AscocycLus)^ 156 
reptans Sauv. (Cbilionema), 157 


reptans Sauv. (Hecatonema), 156 
reticulatum Batt. (Colaeonema), 
250 

■retroflexa Crouan (Cladophora), 88 
Rhizocloniitm, 93 
rbizodes J. G. Agardh (Stilophora), 
162, 163 

Rhizoglosstjm Kylin, 326 
rhizophorum Foslie (XJlonema), 154 
155 

RmZOPHYLLIDACEJE, 287 
rhizopus Reinke (Blastopbysa), 6 
Rhodochoeton- Kaeg., 374 
Rhododbemis Crouan, 446 
Rhododiscus Crouan, 289 
Rhodomela C. A. Agardh, 335 
Rhodomelace^b, 332 
Rhobophyceas XI, 228, 238 
Rhodophyllidace.e, 419 
Rhodophyllis Kiitz., 422 
Rhodophysema Batt., 448 
Rhobymenia j. G. Agardh, 433 
Rhodymeniaceje, 433 
Rhodymeniales, 428 
rhunensis Tbur. (Polysipbonia), 
346 

Richardsoni Hook. (Polysipbonia), 
348 

rigida Le Jol. (TJlva var.), 77 
rigida C. A. Agardh (Ulva), 77 
rigidum Gobi {RMzoclomum), 93 
rimosa Kiitz. (Pilinia), 60 
riparium Harv. (Rbizoclonium), 94 
Rivulaeia C. a. Agardh, 38 
RivulaeiaceuE, 31 
Rivulariarum Gom. (Lyngbya), 25 
Robertsoni Batt. (Aseopbyllum 
var.), 222 

robusta Hauck (Enteromoipba 
var.), 69 

rosexi Harv. {Chxysynienia), 439 
rosea Batt. (Conchocelis), 249 
rosea Crouan (Cruoria), 292 
rosea Batt. (Dermocarpa), 10 
rosea Crouan (Hildenbrandia), 297 
rosea Batt. (Litbotbamnion var.), 
308 

rosea Tbur. (Lomentaria), 439 
rosea Batt. (Oscillatoria), 18 
rosea Crouan (Oscillatoria), 18 
rosea J. G, Agardh (Polysipbonia 
var,)i 349 

rosea Grev. (Polysiphonia), 349 
Rosenvingii Sclmiitz (Peyssonnelia), 
295 

roseolum Pringsb. (Spermothamnion) 
362 

roseura Harv. (CaUithamnion), 378 
Rothii Lyngb. ( CaUithamnion ) , 375 
Rothii Naeg. (Rhodochorton), 375 
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rotxindus Grev. (Polyides), 287, 288 
rabeiis Ellis & Soland. (Corallina), 
314 

rubens d. G. Agardh (Hsematocelis), 
445 

ruhens Lamour. (Jania), 314 
rubens Batt. (Phycodrys), 328 
nibeyia Grev. {Phyllophora), 409 
rubescens Batt. (Punctaria var.), 
184 

rubra J. G. Agardh (Peyssonnelia), 
295, 296 

rubrum C. A. Agardh (Ceramium), 
400 

Rudolphiana Harv, (Cladophora), 86 
rupestre Kiitz. (Hydrocoleum var.), 
29 

rupestris Kiitz. (Cladophora), 83 
rupestris Batt. (Ectoearpus var.), 
119 

rupestris Grouan (Peyssonnelia), 
296 

rupmcola Aresch. (Conferva var.), 
92 

ruscifolia Lamour. (Delesseria), 319 
ruscifoJiiim KvHn (Apoglossum), 
319 

saccharina Lamour. (Laminaria), 
202 

saccharincB Cotton (Ascocydus), 159 
Saccobhiza De la Pyl., 204 
sanctee-marite Hamel (Acrochse- 
tium), 256 

Sandrianum Kylin (Erythroglos- 
siirn), 329 

Sandrianmn Zan. (NitophyUum), 
329 

Sandrianus Zanard. (Ectoearpus), 
119 

sanguinea Lamour. (Delesseria), 
315, 316 

sangumeum Stackh. (Hydrola- 
pathum), 315 

sanguinolenta Harv. (Polysiphonia 
var,), 349 

sarniensis I..yle (Antithamnionella), 
390, 391 

sarniensis Turn. (Chondrus var.), 405 
sarniensis Grev. (Rhodymenia var.), 
436 

saxatilis Kuek. (Sphacelaria var.), 
189 

saxicolum Kuek. (Myrionema), 151 
scaber Kuek, (Asperoeoeeus), 171 
SCHIZOGOHACE^, 78 
SCHIZOGGNIALES, 78 
ScHizoTHRix Kiitz,, 29 
ScHiZYiUEXiA tf. G. Agardh, 281 
ScHMiTziELLA Born. & Batt., 298 


Schousboei Born. (Dermoearpa), 9 
SciiTAiA Bivona, 260 
scoparioides Lyngb. (Sphacelaria), 

197 

scoparioides Holm. & Batt. (Sty- 
pocaulon var.), 197 
scoparium Kiitz. (Stypocaulon), 
196, 197 

scopulorum Traill (Callithamnion), 
378 

scopulorum C. A. Agardh (Calo- 
thrix), 33 

scorpioides Hauck (Ascophylluin 
var.), 221 

.scorpioides Kiitz. (Bostrychia), 332, 
334 

scutata Reinke (Pringsheinixa), 65 
scutulata Duby (Elachistea), 134 
SOYTOHEMATACE^E, 41 
SoYTOsiPHOX C. A. Agardh, 177 
SCYTOSIPHOXACEiE, 175 
secundatum Naeg. (Acrochsethim), 
254 

secundatum J. G. Agardh (Cera- 
mium), 401 

secundiflora Thur. (Bornetia), 370, 
371 

ftecundiflora J. G. Agardh (Griffith- 
sia), 370 

secundus Kiitz. (Ectoearpus), 123 
sedifolia Plarv. (Lomentaria var.), 
439 

seiriolanum Harv. Gibs. (Rhodo- 
chorton), 375 
Seirospora Harv., 382 
seirosporifera Holm. & Batt. (Calli- 
thamnion /.), 383 

semiplena J. G. Agardh (Lyngbya), 
24 

semiplena Harv. (Calothrix), 21 
senticosa J. G. Agardh (Poly- 
siphonia var.), 352 
sericea Kiitz. (Cladophora), 85 
sericea Harv. (Ptilota), 385 
serpens Crouan (Callithamnion), 391 
serpens Batt. (Hymenoclonium), 
391, 392 

serratus Linn. (Fucus), 219 
sertularia Batt. (Halopteris var.), 
196 

sertularioides Hohn. & Batt. (Poly- 
siphonia), 346 

sesquipedale Thur. (Gelidium)^ 265 
sesquipedak Grev. (Oelidium var.), 

265 

setacea C. A. Agardh (Griffithsia), 
368 

setaceum Batt. (Gelidium var.), 263 
setaeemn Kiitz. (Gelidium var.), 263 
sUiculosus Harv. (Ectoearpus), 119 
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siUctdosus Stackh. {Fucus)^ 226 
silieulosus (Halidrys var.), 226 
siliquatus Turn. (j;^cophyllum var.), 
22 1 

siliquosa Lyngb. (Halidrys), 225 
simplex Crouan (Ectocarpus), 118 
simplex J . G-. Agardli (Rhodymenia 
var.), 436 

simplex Batt. (Streblonema var.), 
128 

simplicifilum C. A. Agardh [Griffith- 
sia), 370 

simplicifilum J. G, Agardh (Halurus 
var.), 370 

simpliciusculus Balls (Fctocarpus), 
119 

simulans Batt. (Lithoderma), 127 
simulans Harv. (Poiysiphonia), 348 
simulans Batt. (Porphyrodiscus), 
445 

simulans Kuck. (Sorapion), 127 
sinuosa Lamour, (Delesseria), 328 
Siphon-ales, 97 
SiPHOKOCLADIALES, 79 
sobolifera J. G. Agardh (Bhody- 
menia var.), 436 

solitarip Sauv. (Ectoearpus), 118 
Sonderi Kiitz. (Cladophora), 89 
Sonderi Hauck (Lithothamnion), 
309 

SoROCARPUs Pringsh., 130 
sparsum N^eg. (Acrochsetium), 253 
spar sum Carm. [Gallithamnion), 253 
spathulatum Hauck (Gelidium var.), 
263 

spathulatus Kiitz. (Acrocarpus), 263 
speciosa Batt. (Buifhamia), 144 
speciosa Carm. (Lynghya), 56 
speciosa Kjellm. [Scaphospora), 209 
speciosa Kiitz. (Ulothrix), 56 
speciosum Cotton (Hecatonema), 
j.57 

speciosum B6rg. [Myrionema), 157 
spectabilis Gom. (Lyngbya var.), 
23 

spectahilis Thur. [Lynghya), 23 
Spermatochhace^, 159 
Spebmatochhus Beinke, 160 
Spermothamnioh Aresch., 361 
Sphaoelaria Lyngb., 188 
SPHACELARIACEHj], 188 
sphacelarioides Herb. Sol. (Girau- 
dia), 135 

Sphagell A Beinke, 192 
sphcericum J. G. Agardh (Calli- 
thamnion)^ 362 

spheericum Batt. (Spermotham- 
nion var.), 362 

sphsericurn Thur. (Streblonema), 
129 


sphserocarpus J. G. Agardh (Fueus 
var.), 219 

SPH^ROCOCCACEiE, 428 
SpHiEROGOCcus Stackh., 428 
sphserophora Kjellm. (Isthmoplea), 
182 

sphcerophorus Sauv. [Ascocyclus), 
159 

sphmrophorus Carm. (Ectoearpus), 

182 

sphferospora Nordst. (Vaucheria), 
102 

Sphon-dylothamnion- Kaeg., 360 
spinescens Batt, (Cladophora var.), 
88 

spinosum’RB.w. (CaTlithamnion), 379 
spinulosa Grev. (Poiysiphonia), 350 
spiralis Linn. (Fucus), 217, 218 
spiralis Carm. (Oscillatoria), 19 
spiralis Batten (Poiysiphonia), 346 
Spirhlin-a Turp., 14 
spongiocarpa Batt. (Balfsia), 153 
spongios^im Harv. {Callithammon), 
382 

spongiosus J. G. Agardli (Clado- 
stephus), 195 
Spongomorpha Kiitz., 88 
Sporoohnace^e, 136 
Sporochnus C. a. Agardh, 137 
Spyridia Harv., 393 
squamata Ellis (Corallina), 313 
Squamariace^e, 288 
squamulosa Fosl. (Lithothamnion 
f.), 311 

squarrosa Harv. (Chylocladia var.), 
441 

squarrosa Harv. (Dasya var.), 360 
stellaris Aresch. (Elachistea), 133 
steilata Batt. (Gigartina), 407, 408 
stellata Turn. (Gigartina f.)f 40S 
stellatus Turn. (Chondriis var.), 
405 

stellulata Grifi. (Elachistea), 142 
steilulata Batt. (Myriactis), 142, 
143 

Stenogrambia Harv., 410 
stenophylla Harv. (Laminaria var.), 
204 

Sterrocolax Schmitz, 414 
Stigtyosiphon Kiitz., 179 
STIGONEMATAGEiE, 40 
stilla Knck, (Cruoria), 292 
Stilophora j. G. Agardh, 162 
Stilophorse Crouan (Ectoearpus), 
115 

stipitata Suhr (Prasiola), 79 
stolonifera Kjellm. (Acrosiphonia), 
89 

stolonifera Batt. (Cladophora), 89 
Straghlaria Stromf., 152 
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strangulans Grev. (Myrionema), 150 
strangnlans Rosenv. (Symphjro- 
carpus), 126 

Stkeblokema Derb. & SoL, 128 
Strepsithalia Sauv., 151 
Striaria Grev., 172 
stricta Grev. (Polysiphonia), 347 
strietum Harv. (Ceramium), 397 
striotum Ardiss. (Spermothamnion), 
362, 363 

Stroeinfeltii Fosl. (Litliothamnion), 
311 

stuposa Halis {Polysiphonia)^ 350 
SpypOCATJEACEiE, 195 
Stypocaulon Kiitz., 197 
subarticulata Batt. (Chylocladia 
var.), 442 

subarticulatnm Kiitz. [Gastroclo- 
niimi), 442 

subarticulatus Hauck (Stictyo- 
siplion), 179 

sabcostata J. G. Agardh (Scinaia 
var.), 260 

subcyliiidrica Rosenv. (Leptonema 
var.), 131 

subdicliotomum Heydr. (Litho- 
phyllmn var.), 303 
subful va Foslie (Chorda var.), 200 
subfusca C. A. Agardh (Rliodo- 
mela), 336 

sublaevis Fosl (Lithothamniou f.), 
311 

submarina C. A. Agardh (Vaucheria 
var.), 102 

subnuda Kutz. (Cladophora var.), 83 
subsalsa Oersted (Spirulina), 15 
subtilissima Reinke (Sphaceila), 192 
subtomentosa Aresch. (Chorda var.), 
; 200 

subulata Batten (Polysiphonia var.) 
350 

subulatus Hauck (Ectoearpus var.), 
120 

subulifera Harv. (Polysiphonia) 348 
subuliformis Thwaites (Oscillatoria), 
17 

Summary, XIII 
sutoria Berk. {Conferva), 91 
Sykidiok Wright, 51 
Symphyocarptjs Rosenv., 126 
Symploca Kiitz., 21 
symplocoidea Com. (Lyngbya var.), 
23 

synandra Woron. (Vaucheria), 103 
synoica Xordst. (Vaucheria var.), 
103 

Taonia J. G. Agardh, 213 
Teedix Lamour. (Gigartina), 406 
Teel AM iA Batt,, 63 


Templetoni Harv. (Polysiphonia 
var.), 348 

tenerrimus Gom. (Microcoleus), 27 
tenue J. G. Agardh (Ceramium), 
400 

tenue Gom. (Phormidium), 19 
tenuior Batt. (Heterosiphonia var.), 
360 

tenuis Thur. (Cladophora var.), 85 
tenuis J. G. Agardh {Dasya var.}, 
360 

tenuissima C. A. Agardh (Chondila), 
342 

tenuissima Grouan (Derbesia), 100 
tenuissima Kiitz. (Enteromorpha 
var.), 68 

tenuissima . Harv. {Laurencia), 342 
tenuissima Batters (Phyllitis var.), 
176 

tenuissima Hauck (Polysiphonia 
var.), 350 

tenuissima Rosenv. (Porphyra var.), 
241 

tenuissima Grev. (Punctaria), 185 
tenuissima Kiitz. (Spirulina), 15 
tenuissimum Kiitz. (Oallithamnion), 
377 

tenuissimum J. G. Agardh (Cera- 
mium), 396 

tenuissimum Stromf. (Diploderma), 
241 

tenuissimum Hauck (Streblonema), 
130 

terebrans Born. & Flah. (Plecto- 
nema), .25 

teres Harv. (Bonnemaisonia var.), 
270 

terminalis Kutz. (Ectoearpus), 118 
testarmn Lagerh. (Mastigocoleus), 
41 

tetragonum C. A. Agardh (Calli- 
thamnion), 380 ^ 

tetrica Rosenv. (Acrochastiiim 
forma), 254 

tetricum C. A. Agardh (Caliitham- 
nion), 380 
Thallophyt.a, V 

thrix Hooker (Chorda var.), 200 
Thureti Sclimitz (Choreonema), 299 
Thureti Born. (Melobesia), 299 
Thuretii Woron. (Vaucheria), 102 
thuyoides C. A. Agardh {CaUithatn- 
nion), 385 

thuyoides Schmitz (Compsotham> 
nion), 385 

thuyoides Schmitz (Pterosiphonia), 
354 

thuyoides Harv. (Bytvphlma), 354 
thysanorhizans Holm. (Nitophyllum), 
‘326 
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thysaixoriiizans Kyiin (Rliizoglos- 
sum), 325, 326 

Thwaitesii Harv. (Sphaerozyga), 44 
TiLOPTERIDACEiB, 206 
Tilopteridaees, 206 
Tilopteris Kiitz., 210 
tomentosa Lyngb. (Chorda), 200 
tomentosa Harv. [Chorda mr.), 200 
tomentosa Crouan (Myriocladia), 
160 

tomentosoides Farlow '(Ectocarpiis), 
117 

tomentosum Stackh. (Codium), 106 
tomentosns Lyngb. (Ectocarpus), 

121 I 

tome?itosus Lyngb. [Ectocarpus)^ 117 
torta Beinb. (Enteromorpha), 68 
tortilis Beinke (Stietyosiphon), 180 
tortnosa Kiitz. (Chsetomorpha), 91 
toTtuosa Diliw. [Conferva) y 91 
tortuosa J. G. Agardh {Entero- 
morpha var,), 70 

tortuosum Kiitz. [Rhizocloniujn), 93 
torulosa Lagerh. (Anabsena), 45 
torulosum Kiitz. (Gelidium), 265 
Trailliella Batt., 364 
TrailUi Batt. [Acrosiphonia), 89 
Traillii Batt. (Cladophora), 89 
Trailiii Holm. & Batt. (Phyllo- 
phora), 410 

t ranscurrens Kiitz . (/I canthoceros ) , 
402 

transcurrens Batt. (Ceramimn var.), 
402 

tribiiloides Menegh. (Sphacelaria), 
189 

trichocoma Kiitz. (Cladophora), 84 
trifiium Batt. (Acrochsetium), 253 
tripinnatiun C. A. Agardh (Calli- 
thamnion), 378 

tuberculata Stackh, (Bifurcaria), 
222, 223 

t u fferculatus Kiitz . { Pycnophycus ) , 
223 

tuberculosa Beinke (Stilophora), 
162 

tuheriformis S. F. Gray [Leathesia), 
141 

tubiilosa Beinb. (Enteromorpha 
var.), 69 

tumidus Beinsch (Choreocolax), 
426 

turgidula Holm. (Polysiphonia), 348 
turgidus (Chroococcus), 3 
Tmneri C. A. Agardh [CalUtham- 
nion)y 362 

Turneri Aresch. (Spermothamnion), 
362 

typiea Fosl. (Lithothamnion f.), 
310 


Ulonema Foslie, 154 
Ulothrix Kiitz, 55 
ULOTRIGHACE.E, 55 
XJlotrichales, 55 
Ulva Linn, 76 

XJLVACEiE, 66 

XJlvales, 66 

Blvella Crouan, 64 

umbilicaiis J . G. Agardh (Porphyra) 

uncialis Thur. (Cladophora var.), 90 
uncialis Kiitz. [Cladophora) y 90 
imcinatum Kyiin (Acrosorium), 324 
uncinatum Grev. (Cryptopleura 
var.), 332 

uncinatum Beinke (Leptonema 
var.), 132 

uncinatum J. G. Agardh [NitophyU 
Iwmtw.), 324 

uncinatum Gom. (Phormidium), 19 
uncinatum C. A. Agardh (Ploca- 
mium var.), 443 

undulata J. G. iVgardh (Callymenia 
var.), 417 

undulata J. G. Agardh (Pimctaria), 
186 

undulatum Beinke [Desmotrichum). 

186 

undulatum Wittr. (Monostroma), 73 
uniforms Grev. [Gelidium var.), 265 
ureeolata Grev. (Polysiphonia), 346 
Urospora Aresch., 94 
Uses., VIII 

usneoides J. G. Agardh (Entero- 
morpha), 72 

utriculosa Kiitz. (Cladophora), 83 
uvaeformis Pringsh. (Sorocarpus), 
130 

vadonim Aresch. (Fucus var.), 219 
VAGINARIACEiE, 26 
vaginata Gom. (Schizothrix), 30 
Vahlii Bosenv. (Monostroma var.), 
75 

Vaiiantei Born. (Ectocarpus), 116 
valida Foslie (Laminaria var.), 204 
Valoniace^, 98 

variahile J. G. Agardh [Callitham- 
nion var.}, 362 

varxabilis Kiitz. (Anabaena), 44 
variegata J. G. Agardh (Polysi- 
phonia), 352 
Vauchebia DC., 102 
VAUCipiRlACE^, 102 
velutina Hexv. [Vaucheria), 102 
velutinus Kiitz. (Ectocarpus), 117 
vmuloaum Z&n. [Nitophyllmn), 326 
venusta Harv. [Vasya), 356 
vermicularis Griif. (Asperococcus 
j var.), 172 


478 


Index 


vermicularis Schmitz (Calosipho- 
nia), 280, 281 

vermicularis C. A. Agardh {Meso- 
gloia), 148 

vermiculata Le Jol. (Mesogloia), 
148 

verrucosa i^eseli. (Kalfsia), 153 
versicolor C. A. Agardh {Callitham- 
nion), 381 

versicolor Kylin (Myriogramme), 
323 

versicolor Harv. (Nitophyllum), 323 
versicolor Cohn (Spirulina), 15 
vertieiiiata Kiitz. (Cladophora var.), 
88 

vertieiiiata Le Jol. (Dudresnaya, 
211 

verticiilatus J, G. Agardh (Clado- 
stephus), 194, 195 
vesiculosus Linn. (Fucus), 217 
viilosa Buby (Arthrocladia), 166 
vimineum J. G. Agardh (Cera- 
mium), 399 

violacea Born. & Flah. {Amphi- 
thrix), 32 

violacea Crouan (Dermocarpa), 10 
violacea Harv. (Polysiphonia), 350 
violacea Harv. {Polysiphonia)^ 352 
virens Turn. (Chondrus var.), 405 
virescens Thur. (Castagnea), 146 
virescens Thur. (Ectocarpus), 119 
virescens Carm. {Mesogloia)^ 146 
virgata Zanardini (Corallina), 313 
virgatulum J. G. Agardh (Acro- 
chaetmm), 254 

virgatulum Harv. {Callithamnion), 
254 

viride Lagerh. (Endoderma), 62 


viridis Lamonr. (Desmarestia), 164 
viridis Reinke {Entocladia)^ 62 
viridis Schin. (Halosphsera), 54 
vivipara Harv. (Calothrix), 35 
volubile Thur. (Strebloneraa), 130 
vohiticola Chodat (Hyella), 13 
vulgaris C. A. Agardh (Porphyjra 
var.), 241 

Warreniw Casp. {ScMzosipIion), 38 
Welwitschii Rupr. {Cruoria), 243 
Welwitschii Batt. (Erythrotrichia), 
243 

Wigghii Endl. (Naccaria), 268, 269 
Wittrockii Wille (Endoderma), 62 
Wittrockii Born. (Monostroma), 73 
Woodwardii Hauck {Delesseria var.), 
320 

Woodwardii Kylin (Hypoglossum), 
320 

Wbangeliaceje, 266 

Youngana Dillw. (Conferva), 95 

Zanaedinia Nardo, 199 
Zanardinii Crouan {Ectocarpus), 
129 

Zanardinii Batt. (Streblonema), 129 
zonalis Fosl. (Melobesia), 302 
Zonation, Vll 

zosterse Thur. (Castagnea), 147 
Zosterce Billw. (Cladophora var.), 
90 

zostericola Harv. (Mesogloia var.), 
147 

zostericola Thur. (Scytosiphon 
var.), 179 

zosteriiolia Reinke (Phyllitis), 176 
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